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We  hold  large  stocks  of  Firth  Vickers 
Stainless  and  “  Staybrite  ”  Steels.  These 
steels  are  of  different  compositions  to  meet 
varying  conditions,  and  are  supplied  in  all 
forms  necessary  for  the  construction  of 
plant,  equipment  and  machinery. 

^  Write  for  a  copy  of  the  “  Staybrite*’ 

Steel  Catalogue. 
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HIGHEST  EFFICIENCY 
SIMPLE  ACTION 
CONTINUOUS  DISCHARGE 


LIGHT  IN  WEIGHT 
HIGH  CAPACITY 
••STAYBRITE  ”  STEEL  BALL 


Valve 


Valve  Lever 


Float  Lever  Counterweight  float 

THE  KEY  ENGINEERING  CO.,  LTD. 

4  QUEEN  VICTORIA  ST.,  LONDON,  E.C.4  and  TRAFFORD  PARK,  MANCHESTER 

Telephone;  CITY  221S  Telephone:  TRAFFORD  PARK  IfOl 


The  Recognised  Specialists 

1863  for  all  TINS  for  1939 

Preserved  Provisions 

8  TINS  To  stand  the  Highest  Pressure  and 
Vacuum  during  Processing. 

8  TINS  To  retain  the  Delicate  Flavour  of  your 
Products. 

8  TINS  To  keep  the  Natural  Colour  of  your 
Foods. 

Modern  Double-Seaming  Machinery, 

Chucks,  etc.,  at  Lowest  Prices,  installed  in  all  parts  of  the  country. 

JOHN  FEAVER 

BERMONDSEY  ^  PHO.NE 

175J  (S  Line.).  120,  TOWER  BRIDGE  ROAD,  LONDON,  S.E.  1  lo.ndon.- 
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SUITABLE  FOR  TINS  AND  CANS  OF  ANY  SHAPE,  PROVIDED  THEY  ARE 
FITTED  WITH  RECESSED  ENDS 

MANY  REASONS  WHY  YOU  SHOULD  CONSIDER 
THIS  MACHINE— NOW 

Morks  the  latest  method  of  soldering  cans  irregular  in  shape. 

Operation  quick,  clean,  efficient. 

Only  a  second  to  change-over. 

No  wasted  solder. 

Bad  or  rough  finish  eliminated. 

Reliable  for  use  on  all  shaped  cans  whether  empty  or  filled. 

Of  importance  to  all  tin  box  users  and  makers. 

Supplied  for  gas  or  electric  heating. 

Lacquered  and  printed  cans  also  accommodated,  provided  sufficient  margin  is  available. 

Total  immersion  of  seam  prevents  leakers  and  strengthens  the  end. 

Don’t  delay — try  this  machine  on  approval. 


Telephone: 

BIRKENHEAD  1527 
(2  lines) 

London  Office: 

36  VICTORIA  ST. 
S.W.  I 

Telephone: 
ABBEY  2640 
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'  '  '  .  Distinctive  Moulded  Closures,  manufac¬ 
tured  in  opaque  and  translucent  colours 
from  all  types  of  powder  and  injection 
mouldings,  can  be  supplied  from  stock 
moulds  or  to  suit  customers’  own 
requirements. 

THE  PERFECT  PAIR  •  BOTTLE  &  CLOSURE 


The  Largest  Manufacturers  of  Class  Bottles  in  Europe 


Tcltgrams 

Unglaboman,  Laaquar*,  London 


Telephone 

Corrard  Mil  (10  linoi) 
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SMOKELESS  COMBISTION  Oil! 

.-!N  HOUSE. ALDWYCH  ,  LONDON. W.C.2 
Telephone:-  HOLborn5409 


ARTHUR  HOLDEN  &SONS  UP. 
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Pt»serv#»  the 
fresh  sea  fla- 
vour  of  fish, 
and  provides 
a  lacquer  film 
that  will  not 
fracture  In 
the  process  of 
deep  drawing. 
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fA/l  It  METAFILTRATION 


THE  BRILLIANT,  STERILE  FILTRATES  necessary  in  the 
manufacture  of  food  products  are  produced  simply  and  quickly 
with  a  METAFILTER.  BRILLIANT  because  all  matter  even  colloidal 
in  form  is  removed.  STERILE  because  no  bacteria  can  pass  the 
Metasil  bed. 

THE  HIGHEST  MEDICAL  TESTIMONY  BEARS  WITNESS  TO  THIS 


Whether  you  wish  to  filter  WATER,  EXTRACTS,  SYRUPS, 
OILS,  the  METAFILTER  will  ensure  a  perfect  filtrate.  No 
pulp,  no  flimsy  bags.  METAFILTERS  can  operate  at  pressures 
exceeding  100  Ibs./sq.  in. 


THE  SECRET 
OF  METAFILTER 
SUCCESS 
THE  SCALLOPED 
RINGS  HOLDING 


THE  METASIL  BED 
which 

— it  new.  pure  and  *reth 
for  every  filtration. 

— tteriliies  and  is  itsell 
sterile. 

— is  tasteless. 

—Is  removed  and  re¬ 
newed  in  IS  minutes. 


ECONOMICAL  •  EFFICIENT  •  COMPACT 


((BTAINTY  Of 


SUPPLI 


Phone:  HOUntlow  1121 


THE  METAFILTRATION  CO.  LTD.,  BELGRAVE  WORKS,  HOUNSLOW,  MIDDX. 


January  5,  1940 
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Ellison 

Electric  Motor 

STARTERS 

ARE  RELIABLE 

The  illustration  shows  an  Ellison  Starter  Panel  in  a 
large  Hour  mill.  It  is  significant  that  Ellison  Starters 
are  used  to  control  electric  motors  in  most  of  the 
Hour  mills  in  Great  Britain  evidence  of  the  proved 
reliability  of  b'llison  Starters. 


George  Ellison 


LIMITED 


BIRMINGHAM  22  ENGLAND 

b _ _ _ d 
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FOOD  FOR  THOUGHT 


breakdown  is  sure 

to  occur  at  the  most  I- 

awkward  moment.  It  ^ 

can  be  prevented  by  1 1  ^ 

systematic  testing  M  h 

with  a  Megger  Insu-  ^  A 

lation  &  Continuity  y  ’. 

Tester.  Send  for  List 


FM.  454 


WP.5-8 


EVERSHED  &  VIGNOLES  LTD.,  CHISWICK,  LONDON,  W.4 

TFl.  KFHONE:  CHISWICK  1370  ★  TELEGRAMS:  ''MEGGER,''  CHISK,  LONDON 


Compact  "Cold^Flo" 
Forc^  Draught  Unit. 


Today,  more  than  ever  before,  you  will 
need  efficient  cooling  and  refrigeration 
plant  which  can  be  operated  with  mini¬ 
mum  cost  and  labour,  and  which  is  backed 
by  good  service. 


Each  and  every  refrigeration  and  cooling 
project  requires  individual  study  to  obtain 
the  most  efficient  planning.  Our  wide  range 
of  equipment  permits  us  to  fulfil  that 
planning  requirement. 

If  you  will  write  or  telephone  today,  an 
experienced  engineer  will  gladly  call,  examine 
your  problems  and  submit  a  comprehensive 
report. 


Cooling  Equipmont  for  Confoctionory  Works. 


Quick-Froozo  Display  and  Storage  Cabinet. 


FERNDOWN,  NORTHWOOD  HILLS 
NORTHWOOD,  MIDDLESEX 

Telephone  .  PINNER  488S 


Water.Cooled 
Condensing  Unit. 


Panelled  Cold  Room. 
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FOR  FOOD  MANUFACTURE 


J.  &  E.  Hall  Ltd.  manufacture  compressors  and  auxiliary 
equipment  for  the  control  of  temperature  in  food  manu¬ 
facturing  processes,  for  cold  storage  and  for  air  conditioning. 
For  whatever  purpose  Refrigeration  may  be  required,  plant 
by  J.  &  E.  Hall  will  reach  and  maintain  for  exceptionally  long 
periods  the  highest  efficiencies  commercially  attainable. 

Although  we  are  undertaking  work  for  various  Government 
Departments,  we  are  still,  and  hope  to  continue  to  be  busily 
engaged  in  the  manufacture  of  Refrigerating  Plant  for  com¬ 
mercial  users. 

If  emergency  conditions  demand  refrigerating  equipment,  the 
alteration  or  extension  of  existing  plant,  we  are  at  your 
service  for  quotations,  advice  or  consultation. 


LONDON  OFFICE;  10  ST.  SWITH  IN'S  LANE,  E.C.4 


*  J(;E.HALL  ^ 

LIMITED 


LA  TEST 
MACHIISERY 


FOOD  PR(X:ESSING 
FRUIT  PRESERVING 
CONFECTIONERY 
MANUFACTURE.  F:TC 


AUTO-FEED 
ORANGE  CHIPPER 


PATENT  Noi 
246069 
JISI67 


consult 


Wm.  BRIERLEY, 
COLLIER  &  HARTLEY,  Ltd 

BORO  WORKS,  ROCHDALE 


LONDON  OFFICE  : 

SENTINEL  HOUSE,  SOUTHAMPTON  ROW,  W.C.I 
Established  1835 


LARGEST  JAM  AND  CONFECTIONERS 
MACHINISTS  IN  THE  TRADE 
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c*oiilrolIe<l  by  a  CAM! 


No.  42RW223  S.  &  M.  Fulscope  Time  Schedule 
Temperature  Controller 


The  S.  &  M.  System  of  Time,  Temperature, 
and  Pressure  Control  with  the  Short  &  Mason 
Time  Schedule  Controller  assures  uniformly 
high  quality  of  canned  and  glass-packed  meat 
and  similar  products  accurately,  dependably 
and  with  the  minimum  of  expense. 

This  system  controls  the  cooking  process 
throughout  the  entire  schedule.  It  assures 
uniform  processing,  prevents  glass  breakage 
and  bulging  of  container  tops  and  cans.  It 
saves  processing  costs  by  eliminating  waste 
and  spoiled  products. 

Manual  control,  no  matter  how  efficient,  does 
not  prevent  variations  in  temperature  and 
pressure  that  the  S.  &  M.  Time  Schedule 


Controller  regulates  with  automatic  precision. 
When  retorts  are  closed  and  cooking  starts, 
this  controller  takes  complete  command.  It 
automatically  turns  on  steam  and  air  to  bring 
temperature  and  pressure  to  the  required 
point,  maintains  them  for  the  necessary  time, 
shuts  off  steam,  turns  on  cooling  system  and 
brings  temperature  and  pressure  down  to  the 
desired  level  at  the  end  of  the  cooking 
schedule  (and  even  turns  off  the  cooking 
water). 

This  system  is  only  one  example  of  the  way 
Short  &  Mason  serve  the  Canning  and 
associated  industries.  Let  a  Short  &  Mason 
representative  discuss  your  problems  with 
you,  without  obligation. 


SHORT  &  MASON  LTD. 

The  instrument  house 

ANEROID  WORKS,  LONDON,  E.I7 
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ALBRO  FILLERS 


Solve  your  War-time  Problems 


of 


LABOUR 

SHORTAGE 


As  skilled  labour  becomes  more  scarce,  so 
will  your  need  for  Albro  Vacuum  and  Gravity 
Operated  Fillers  become  greater.  These 
up-to-date  machines  require  only  junior  un¬ 
skilled  labour  for  operation  — and  less  skilled  workers  in  maintenance. 


ECONOMY 


Speedy  filling  need  not  mean  waste.  Albro 
Vacuum  and  Gravity  Operated  Fillers  cut  out 
wastage  and  drip.  In  every  way  they  bring  about  vital  economy.  Manu¬ 
facturers  of  food  powders,  for  instance,  have  been  able  to  cut  down 
the  size  of  the  tins  as  filling  can  be  carried  out  with  less  air  than 
previously.  In  the  filling  of  liquids,  too,  immense  savings  are  assured 
by  the  fact  that  cracked  or  leaky  bottles  are  rejected. 

Albro  Fillers  are  an  essential  factor  in  more  economical  war-time  food 
packing — learn  more  about  them  ! 

Thvre  is  a  machine  to  Jill  YOIJR  needs  in  the  ALBRO  ranffe  of  91 

ALBRO  FILLERS  AND  ENGINEERING  CO.,  LTD. 

Northampton  Works,  Watson’s  Road,  Wood  Green,  London.  N.22 

Telephone  Nos.  :  Bowes  Park  2217  and  2218 


Four-Head  Vacuum  Operated 
Semi-Automatic  Filler  with 
Agitator  for  Squashes. 
Output :  100  doz.  quarts 

per  hour. 


Stafford  Allen  &  Sons,  ltd 

Manufacturing  Chemists 

WHARF  ROAD.  LONDON.  N.  I 

TELEPHONE  :  CLErkenwell  1000  (7  lines) 


Staff  AllenS 

FLAVOURS 


Established  1833 


For  all  types  of 

CONFECTIONERY  & 
FOOD  PRODUCTS 

Price  Lists  and  Samples  sent  on  request 
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We  can  NOT  claim  that  we  have  been  associ¬ 
ated  with  the  Dairy  Industry  right  back  to  its 
inception — a  period  too  remote  even  ior  re¬ 
corded  history. 

But  when  one-man  power  transport  and  one- 
maid  power  processing  gradually  became  ob¬ 
solete,  the  long  experience  oi  John  Thompsons 
in  making  vessels  oi  every  description  was 
immediately  available  for  the  needs  oi  the 
Dairy  Industry  ...  an  experience  in  fabricating 
all  types  oi  containers  plus  what  is  far  more 
important,  expert  knowledge  oi  all  types  oi 
interior  linings  to  maintain  adequate  safeguards 
against  bacteria  formation  and  other  contamina¬ 
tions. 

Just  as  the  Dairy  Industry  may  represent 
"a  Ministry  to  the  'interior,'"  so  are  John 
Thompsons  Masters  oi  the '  interior '  oi  all  the 
many  forms  oi  Containers  they  make  ior  Trans¬ 
port,  Storage  and  Processing  oi  Dairy  products. 


TrnnsfHtrt  Tank 
mativ  to  the  order 
of  Sea  mm  el 
Lorrien  Ltd. 


•••nk  r, 


u.iih  tntxintt 


Croup 

,-onip< 


John  THOMPSON 


(DUDLEY)  LTD,  DUDLEY 

ONE  OF  THE  JOHN  THOMPSON 
ENGINEERING  GROUP 
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WA\X  IMPREGMAXTED 


We  Served  in  19H  to 
1918  — Now  Serving 


Moisture-proof,  grease-proof, 
air-tight  when  sealed. 


C  O  M  T  A  I  M  E  R 


Can  still  be  obtained  for 
the  packaging  of 


FOODSTUFFS 
FOR  EXPORT 


S<»le  Maiiiifacturcrs  : 

PE.4III.ITF:  IM»\  to..  I.TO..  I.<»4TM»4  &  >l4X4TIE>iTEII 


Mead  Oflice  :  NVKST  K().\l).  LONDON,  N.17. 


Llione  No.:  Mill.  5(151-2 


cnccnltalicn  cl  cr  Juices 


A  special  type  of  Kestner  Patent  Multi-Cireulation  lii»li> 
vaciiiini  Evaporator  has  been  ileveloped  for  the  eon- 
'eeiitration  of  FRUIT  JUICES.  An  outstanding  feature 
of  this  special  evaporat4»r  is  the  provision  that  has  heen 
made  for  the  retention  of  the  volatile  fresh  fruit  llavonrs — 
this,  eomhined  with  short-time  contact  and  low  tem¬ 
peratures,  makes  possible  the  production  of  eoneentrateil 
fruit  juices  of  most  exceptional  <piality. 

H  ri/«*  fur  lAuifiet  .V<». 

Kva|i»rator  &  liln|£inoorin^  To.  I.til. 

('.hemlcal  Kn^iineers  ::  laenville  Workw.  laenvillp  IpPOVP.  I'ponn.  S.K.B 
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WALWOUTH 

LIMITED 

WILL  DO  THEIR  BEST  FOR  YOU 

LONDON : 

Walworth  Ltd.,  90-M  Union  Street,  Southwark,  S.E.I.  ’Phone  :  Waterloo  7081 
MANCHESTER  : 

Walworth  Ltd.,  26  Bridge  St.,  Deansgate,  Manchester,  3.  'Phone  :  Blackfriars  6773 
GLASGOW  : 

Walworth  Ltd.,  48  York  Street,  Glasgow,  C.l.  'Phone  :  Central  6877 


TUBES  -  FITTINGS  -  VALVES -TOOLS 


All  Forged  —  Steel  and  Bronze 
—  Heavy  pattern  suitable  for 
services  up  to  250  lbs.  working 
steam  pressure. 


The  Ministry  of  Supply  has  fortunately  arranged 
that  essential  business  be  carried  on  by  those 
familiar  with  the  conditions  and  customs  of  their 
respective  industries,  and  through  the  usual 
Trade  Channels, 

If,  therefore,  you  have  reliable  trade  connections, 
it  is  best  to  work  with  them.  If  they  are  not 
satisfactory,  try  and  make  better  ones. 


KEWANEE"  UNION 
All  Forged 
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TRADE  MARK 

STAINLESS  STEEL 
EQUIPMENT 

Savestane  Stainless  Steel 
Equipment  is  being  used  in 
ever-increasing  quantities  in 
food  production. 

For  cleanliness  and  easy 
cleaning  there  is  nothing  to 
equal  it.  Savestane  is  solid 
Stainless  Steel  all  through 
and  vessels  made  from  it  are 
practically  everlasting. 


The  illustration  shows  a  battery  of  emulsifiers  for  a  margarine  factory. 


W  rill'  for  partirulars  of  the  full  ran  fie  of 
priHlurts.  anil  n  free  ropy  of  hrorliure  !\’o. 


A.  JOHNSON  &  CO.  (LONDON)  LTD. 
Africa  House,  Kingsway,  London,  W.C.  2 

Telephone:  Holborn  7337  (5  lines) 

Works  :  Duke's  Road,  Acton,  W.  3 


GELATINE/ 


'  '  il,  1, 

:H{j|  inn-  niibmh^ 


r  I-':’  I'i  ''' 


liv-i  iiii  ’’i  L  k  'i  .ij' 
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W’hcre  the  prestige  of  the  manufacturer  is  as 
important  as  the  safety  of  the  goods,  the  Medway 
('orrugated  Box  is  the  perfect  example  of  scien¬ 
tific  packaging. 


THE  MEDWAY  CORRUGATED  PAPER  CO..  LTD..  MAIDSTONE 


London  Sales  Office  : 

Mliickfriars  Mouse,  New  Bridge  Street,  E  C  4.  Telej)lione  :  Central 


Provincial  Sales  Office  : 
I.;irktield, -Maidstone,  Kent.  Telephone:  .\ylesfor<l  7JH1 


(jOiibolUs 
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INCREASE  YOUR 
EXPORT  TRADE 


INDIA  AND  THE  NEAR  EAST 

offer  ever-increasing  opportunities. 

WRITE  TO  US — We  can  put  you  in  touch 
with  Agents  and  men  who  know  the  market. 

Our  Contact  Manager  spent  over  twenty 
years  in  India  and  will  willingly  advise  you. 


Address :  Contact  Manager, 

INDIAN  &  EASTERN  CHEMIST,  17  Stratford  Place,  London,  W.  1 
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TYPE  TF  452  for  BATTERY  OPERATION 
TYPE  TF  452  for  MAINS  OPERATION 
RECORDER  TYPE  OA  132 


pH 

EQUIPMENT 


it  All  electronic  in  action 
ir  Standard  radio  valves 
•k  Temperature  compensation 
•k  Very  robust  glass  electrodes 

Precision  products  reasonably  priced 
Ask  for  folder  lnd-A-5 
Stocks  available 


The  GREGYNOG  PRESS,  near  Newtown, 
Montgomeryshire,  printers  and  publishers 
of  fine  books  in  limited  editions,  have 
two  ‘Economic’  high  pressure  steam  boilers 
fired  by  HOPE  MECHANICAL  STOKERS 


MARCONI-EKCO 
INSTRUMENTS  LTD 

EMERGENCY  ADDRESS 
KNOLL  COTTAGE,  GILL’S  HILL, 
RADLETT,  HERTS. 


The  clean  emciency  of  this  installation 
will  be  seen  In  the  illustration.  There  is 
no  possibility  of  smoke  nuisance,  attendance 
is  reduced  to  a  minimum,  and  there  is  a 


great  saving  in 
fuel  costs.  We 
can  convert  your 
existing  plant. 
Write  to: 


HOPE 

MI'.C'HAMCAl, 

Sl'OKKRS 


HOPE’S  HEATING  &  LIGHTING  LTD. 
HEAD  OFFICE:  SMETHWICK  •  BIRMINGHAM 


T#l»phen*.  Pladlett  4S2I 


:  Marcoehco.  Radlatt 
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NECRETTI 

I&-ZAMBRA 

38  Holborn  Viaduct,  London 


The  popularity  of  NEGRETTI  &  ZAMBRA 
instruments  in  the  Food  Industry  is  due 
to  simplicity  of  design  and  robustness, 
combined  with  precision  and  high  quality. 

Particulars  will  be  sent  on  request  of  Dial 
Thermometers,  Recording  Thermometers, 
Automatic  Temperature,  Pressure  and 
Humidity  Controllers,  Multipoint  Electri¬ 
cal  Temperature  Indicators  and  Recorders, 
or  Draught  Gauges  and  Pressure  Recorders. 


EVERY  NEGRETTI  &  ZAMBRA 
INSTRUMENT  IS  SUPPLIED 
WITH  A  TWO  YEARS' 
GUARANTEE 


•>*  J 


CHEMIC&LLY  PURE  B.P.-PALE  STRAW 


The  UNIVERSAL  OIL  Co.  Ltd. 


HULL 


LONDON 


C§hlt$ 

UNIVOL.  HULL. 


HMtM, 

M  Strwc,  C.C.l 

'Hmt*  40$t  (J  ttmti 
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CHERB'^ 
PASSlOW 


RASPB^/^^^ 
PEAR  -  ^ 

ESSENCES 


Orchard  and  fruit  farms  yield  their  choicest  harvests  to 
Polak  and  Schwarz,  to  be  transformed  by  a  skill,  behind  which 
lies  over  SO  years  of  experience,  into  essences  that  lose  nothing 
of  those  exquisite  characteristics  Nature  alone  can  give. 


50,  GT.  CAMBRIDGE  RD.,  ENFIELD 
MIDDLESEX 

Telephone  :  Enfield  3244-3245 
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Qili. 


Specialists  to  the 
Food  and  Beverage 
Industries  for  over 
SO  years. 


"RED  BALL"  BRAND 
STEVENSON  &  HOWELL  LTD. 

Home  Sales  Organisation  during  Hostilities: 
Aldrington  Buildings,  Occupation  Road, 

Portland  Road,  HOVE,  Sussex. 

Telegraphic  Address:  "  DISTILLER.  HOVE.”  Telephone:  HOVE  <051. 

Export  enquiries  and  correspondence  to  be  addressed  to  London  as  hitherto. 
Returned  Empties  should  be  forwarded  to  <6,  Gravel  Lane,  London,  S.E.I.as 
usual,  not  to  HOVE. 


Gold  Medal  and 
Grand  Prix  1935 
Brussels  Inter¬ 
national  Exposition 


Many  Food  Manufacturers  using  Continental  Packing 
Machines,  such  as  Hesser  and  Jagenberg,  have  been 
experiencing  difficulty  with  gum  hitherto  imported. 


WE  CAN  SUPPLY  SUITABLE 
GUM  FOR  ALL  TYPES  OF 
MACHINES  AND  FOR  HAND¬ 
PACKING. 

WE  GUARANTEE  SATISFACTION 


LOY  &  EMPIRE  ADHESIVES  H 


ACME  WORKS 


CLAPTON 


Te/cphone  ;  AMHcst  4746  (4  //net) 

AusCro/i<i ; 

J.  DAVIES  &  SONS.  20  SOUTH  AUDLEY  ST., 

ABBOTSFORD.  N.  9.  VICTORIA. 


LONDON  •  E.5 

Eire ; 

PROCEA  LTD..  ALEXANDRA  ROAD, 
DUBLIN. 
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VITAMINS 

for 

fo  o  d  s  t  a  ffs 


Although  during  rationing  ample  supplies  of 
all  essential  foodstuffs  are  anticipated,  certain  articles 
such  as  butter  icill  not  be  available  in  normal  quan¬ 
tities.  The  public  ivill  therefore  require  to  make  up 
the  shortage  of  important  food  factors  like  vitamins 
from  other  sources,  and  icill  buy  the  commodities  in 
which  these  essentials  are  found. 

YOI  R  PRODir.T  CAN  BE  ONE  OF  THEM  AND 

“  C'ovit4»l  ’* 

VITAMIN  A  &  U  CONCENTRATES 

PROVIDE  THE  MEANS. 

“  CoviTOL  ”  cnn  be  incorponiled  in  practicallY  any  manu- 
j'actured  fttodstuff  without  impairing  its  taste,  odour  or  texture,  and 
the  vitamins  will  remain  stable. 

WRITE  FOR  Fl  RTHER  INFORM  ATION  TO  THE  AGENTS  FOR  U.K.: 

MACANDREWS  &  FORBES  LIMITED 

BUSH  HOUSE.  AEDWYCH,  I.ONDON,  W.C.  2 
Manufactured  by 

E.  &  O.  COLLETT  &  Co.,  S/A,  OSLO,  NORWAY 


XGLASS  CONTAIN ERS> 
OF  EVERY  DESCRIPTION 

JUST  A  FEW 


ational 


NATIONAL 

GLASS  WORKS  (YORK)LTD. 

Wn  D  If  C 

FISHERGATE.YORK 

LONDON  OFFICE 

FIRST  AVENUE  HOUSE. 
HOLBORN.LONDON.W.CI. 


TELEPHONE  NUMBERS:  HOLBORN  2I4«  (londoni  •  YORK  1021 


PRODUCTS 


We  cater  for  all  Food  Manufacturers. 

•  Prompt  Delivery  and  Service. 

•  We  should  be  glad  to  make 
suggestions  for  new  designs. 

•  Send  us  your  enquiries. 
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WE  INVITE  YOU! 


TO  CONSIDER  THE  MERITS  OF 

ROBERTS  PATENT  VACUUM 
BOTTLE  FILLERS 

SINGLE,  DOUBLE.  AND  TRIPLE  HEAD  MACHINES 

LOW  COST  AND  UPKEEP 
HIGH  OUTPUT  AND  EFFICIENCY 

SELF-CONTAINED  AND  COMPLETE  PORTABLE  UNITS  FOR  ALL  LIQUIDS 


CLEAN  AND  RAPID  FILLING. 


NO  WASTE. 


OUR  TECHNICAL  STAFF  IS  AT  YOUR  SERVICE. 


EASY  TO  OPERATE 
We  Solicit  Your  Enquiries 


ROBERTS  PATENT  FILLING  MACHINE  CO.  LTD. 

BOLTON  •  ENGLAND 

Phone  :  4925  (2  lines)  Grams :  Filling,  Bolton 


§  FREDf  BRABY&C9L 


ALUMINIUM  TRUCKS 


Aluminium  Margarine  Truck 
^ith  removable  end. 


Aluminium  Truck 
for  Fine  Chemicals. 
Removable  body 
with  mild  steel 
tubular  frame. 


Ideal  for  easy  handlin|  of  Goods  in  Factory 
or  Warehouse.  Essential  cleanliness  and 
purity  of  product  facilitated.  Enquiries  invited. 
State  purpose  and  special  requirements.  Two 
typical  examples  arc  illustrated. 


Ashton  Gate  Works.  Winterstoke  Road,  Bristol,  I. 
Head  Office  :•  3$2-M4  Euston  Road,  London,  N.W.I. 
and  at  Deptford,  Liverpool,  Glasgow,  etc. 


M-i;7 


We  have  made  this  equipment  for  many 
years  and  over  500  Cameron  Screwing 
Machines  are  in  operation,  producing  mil¬ 
lions  of  closures  each  day.  We  would  be 
pleased  to  submit  advice  on  your  closure 
problems.  Every  machine  for  can-makers. 


CAN  MACHINERY  CO. 

240  NORTH  ASHLAND  AVENUE 
CHICAGO  ILLINOIS 


FOOD  MANUFACTURE 
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CAMERON  EQUIPMENT  PRODUCING 
200  SCREW  CAPS  PER  MINUTE 

Hundreds  in  use.  Single  and  multiple  units. 

A  full  line  of  strip-feed  presses  and  automatic 
thread •  rolling  machines  for  larger  closures. 

CAMERON  CAN  MACHINERY  CO. 


240  N.  Ashland  Ave 


Chicago,  U.  S.  A. 
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PERFECf  FIAVCUP...  always 


Eliminate  uncertainty — and  you 
have  an  unvarying  standard. 

That  is  what  we  have  done 
with  ELPEX  apple  Pectin — set 
an  unvarying  standard  of 
strength  and  maintained  it. 

Use  ELPEX  and  know  that  the 
perfect  flavour  of  your  jams 
will  be  as  constant  as  you  could 
wish  it  to  be. 

A  trial  order  will  prove  the 
superiority  of  ELPEX,  the  Pectin 
which  has  proved  its  worth  to 
the  Trade  during  the  past  22 
years. 


WILLIAM  EVANS  &  CO. 

(Hereford  &  Devon)  LTD. 

20,  WIDEMARSH,  HEREFORD 

£st.  mo 


** JOHNSON**  FILTER 

PRESSES 

ARE  SUCCESSFULLY  AND  EXTENSIVELY 
USED  BY  ALL  THE  LEADING  AND  MANY 
SMALL  MANUFACTURERS  OF  JAMS, 
MARMALADES,  ETC.,  BOTH  IN  GREAT 
BRITAIN  AND  ABROAD. 

Bein^  designed  specially  to  meet  individual 
requirements  they  are  perfectly  satisfactory 
for  the  filtration  of  Sugar  Syrup,  Fruit 
Pulps  and  Juices.  Wines,  Ciders,  Beer, 
Yeast,  Soups,  Meat  Extracts,  Oils  and  all 
classes  of  foodstuffs  where  a  refined  product 
IS  required. 

TESTS  MADE  ON  ANY  SAMPLES 
SUBMITTED 

S.  H.  JOHNSON  &  CO.,  LTD. 

DEPT.  CARPENTERS  ROAD,  LONDON,  E.  IS 

'PHONE:  MAiaEAND  1663  'Crams:  "  FILTRUM,  'PHONE,  LONDON" 


LTD 
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S.  BRIGGS  &  CO.,  LTD. 

INCORPORATING 

THORNEWILL  &  WARHAM  LTD. 


ENGINEERS.  FOUNDERS 
AND  COPPERSMITHS 


BURTON-ON-TRENT 

BURTON-ON-TRENT 


Phone  ....  Burton-on-Trcnt  2232 
Grams  .  Brigfs,  Engineers,  Burton-on-Trenc 


ENGINEERS.  BOILER  MAKERS 
AND  MILLWRIGHTS 


Phone 

Grams 


Burton-on-Trent  2881 
“  Thornewills,”  Burton-on-Trent 


XXX 
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THE 

AER 


PACKING . . . 


Aerograph  Automatic 
Spraying  Machines  are  made 
a  wide  range  of  types  and 
sizes  for  applying  wax  solutions 
and  protective  hygienic  finishes  to 
cartons  and  food  containers.  You  are 
invited  to  discuss  your  own  particular 
packing  problems  with  one  of  our  engineers/ 
and  if  you  will  let  us  know  the  time  and  place 
most  convenient  to  you/  we  will  gladly  make 
the  necessary  arrangements.  There  is,  of  coutse/  no 
obligation  involved. 


GRAPH 


COMPANY 

LIMITED. 


Lower  Sydenham,  London,  S.E.  26  Telephones:  Sy  den  ham  606  0  (8  lines) 

C.V.s.  170 


HEATING  and  VENTILATION 


To  Factories  Act  Re(|iiirciiieiits 


Check  up  on  your  production  figures  during  cold 
weather.  You  will  realise  that  to  be  without  an 
effective  system  of  heatmg  is  a  serious  business 
liability. 

Consult  Musgrave’s  with  regard  to  your  particular 
heating  problem.  They  will  be  pleased  to  advise 
you  on  the  fnost  suitable,  efficient  and  economical 
installation  best  adapted  to  your  needs. 


Musgrave 

AND  COMPANY  LIMITED 

ST.  ANN’S  IRONWORKS,  BELFAST 

London,  Cardiff,  Glasgow,  Manchester,  Bristol 

S.  African  Agentf  :  The  Dryden  Engineering  Co.,  Ltd., 

Box  815,  Johannesburg. 

8.  American  Agent  :  Mr.  Charles  P.  Dixon,  Calle  Sarmienco  470, 
Buenos  Aires,  Argentine  Republic. 


The  Musgrave  Pure  Air  Unit^is  a 
combined  heating  unit  and  air  filter, 
designed  to  give  a  supply  of  warmed 
fresh  air  free  from  ail  impurities. 

Also  STOVES,  HOT  WATER,  STEAM 
AND  FAN  SYSTEMS 
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FIBREEN  packing 

costs  you  less  than 

othei*  materials 


Thr  rising  cost  and  general  shortage  of  canvas,  hessian, 
limbi-r  and  other  ni.iterials  used  Tor  packing  purposes  make 
the  unusual  <|ualilies  and  reas«>nable  price  of  FIBRKKN  of 
vital  importance  to  manulaciurers.  In  strength  and  utility 
FIBRKKN'  is  uni(|ue.  It  can  Ik-  made  into  sacks  and  bags: 
replace  exp<-nsivc  titifoil  or  similar  material  as  a  lining  I'or 
kegs,  drums,  boxes,  bales  or  crates,  and  is  ideal  tor  packing 
all  iy|X‘s  of  products  which  must  be  kept  moisturc-prool. 
So  tough  is  HBRKKN  that  it  can  replace  to  a  large  extent 
timlKT  us<-d  ill  b<»x<-s  or  crates,  by  simply  nailing  it  to  a 
wiKKlen  framework  or  as  a  cover  for  fibre  or  cardboard 
boxes  in  lieu  of  timbr-r. 


FIBREEN 


TfaJi  Murk 


ALDIMYCH  HOUSE,  ALDWYCH,  LONDON,  W.C.2 

Telephone:  HOLborn  6949  (4  lines) 
Telefrems :  BRICKWORK.  Estrano,  London 


FIBRKKN  consists  of  two  layers  of  kraft,  two  inner 
layers  of  bitumen  and  two  cross«-d  layers  of  sisal  fibre — 
forming  a  composite  flexible  material  of  enduring 
strength  which  is  impiervious  to  water,  dust,  grease, 
fungi,  ants  or  other  inserts. 

Investigate  this  KCON'O.MKl.M.  and  S.\FK  way  of 
packing  goods.  .May  we  send  working  sample  together 
with  prices  and  further  information. 


J.H.  SANKEY&  SON.ET? 


DOME 


THE  IDEAL  STEAM  TRAP 

FOR  THE 

FOOD  INDUSTRY 

LARGE  CAPACITY 
LONG  TROUBLE-FREE  SERVICE 
LOW  PRICED 
Send  for  list  F.M.44S  and  Prices 

ALSO  OF  INTEREST 

CENTRIFUGAL  PUMPS.  FEED-WATER 
HEATERS.  CALORIFIERS.  BOILING  JETS-  . 

AUTOMATIC  MEASURING  TANKS 
EXHAUST  HEADS. 

Sew  General  Catalogue  f.M.400  , 

on  request.  * 


HOLDEN  &  BROOKE,  L 

SIRIUS  WORKS,  MANCHESTER.  12 


66  VICTORIA  ST. 


LONDON,  S.W.  I 


GLYCERINE 


The  purest 
Quality  on 
the  Market 


CHEMICALLY 
PURE  B.P. 
PALE  STRAW 


Produced  by 

THOMAS 

HEDLEY 

(  COMPANY  LTD 

TRAFFORD  PARK 
MANCHESTER 


Sole  Distributors 


FREDK.BOEHM,LTD.,I7JEWRYST..LONDON.E.C5 

and  140  WEST  GEORGE  STREET,  GLASGOW 


ANCHESTER  DISTILLATION  PLANT 

WE  SPECIALISE  IN 
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RANDALL’S 

For  rniCTtBLE  TROLLEVS 


Randall  Trolleys  and  Trucks  are  easily  manoeuvrable  and  easy  running. 

They're  strongly  constructed  and  will  stand  a  lot  of  misuse.  There 
are  types  for  all  trades  within  the  food  industry,  and  if  a  standard 
pattern  is  not  quite  the  thing  for  your  products  or  processes  we'll 
design  the  one  kind  which  will  be  just  right  for  the  job. 

The  illustrations  here  show  how  wide  is  the  range  of  Randall 
abilities.  The  mobile  trough  in  the  smaller  picture  is  for  liquids. 

Aluminium,  for  free- 
dom  from  contamina' 
tion  and  for  lightness, 
it  has  no  acute 
corners  nor  crevices 
and  hasa  thoroughly 
hygienic,  quickly- 
acting  outlet.  — Aluminium  bemg 
now  controlled,  supplies  are  uvuHuble  only 
tor  direct  Government  contracts. 

The  larger  photograph  is  one  of  a  number  of  pastry 
trolleys  with  swivel  castors  which  we  supplied  to  what 
is  probably  the  biggest  bakery  business  in  the  world. 


Randall  tinning  is  a  special  process  devised  during 
an  experience  extending  towards  a  hundred  years, 
Randall  tinning  and  re-tinning 
last  longer  and  cannot  flake. 
By  their  Alloy-Coat  Hot  Pro¬ 
cess  the  tin  IS  fused  to  the  base- 
metal.  It  IS  the  most  economical 
method  of  providing  or  renewing 
corrosion-resistant  surfaces  for 
food  processing  or  storage  equip¬ 
ment.  We  can  tin  anything 
from  a  soup  ladle  to  24-ft.  pipes 
or  plant  such  as  that  shown  in 
our  photographs. 


taiiL’S  /or  d>i  oil 
Lruckiuf’  I'latit  liiiiK’d  13 
\vars  di>o  and  still  good. 


Eu'ii  tins  Hasn't  tin)  Ing 
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LAST  YEAR  at  this  time  we  had  not  long  emerged 
from  a  erisis.  The  optimists  breathed  freely,  but 
there  were  many  who  viewed  the  time  as  the  be¬ 
ginning  of  a  short  respite,  although  perhajis  not 
(piite  so  short  as  it  turned  out.  We  are  now  in  the 
midst  of  the  greatest  struggle  in  history,  but  what¬ 
ever  clash  of  opinions  there  may  be  on  any  other 
siibjeet  under  the  snn  there  is  but  one  in  this 
Empire  about  the  war,  and  that  is  WE  ARE 
(iOINt;  TO  WIN. 

The  administrative  and  executive  staffs  of  the 
food  industry  are  “  living  laborious  days  know¬ 
ing  full  well  the  outstanding  rd/e  that  food  will 
play  in  the  fight.  They  do  not  grumble — or  not 
imieh — at  the  inevitable  ineonvenienees  due  to 
special  eircnmstanees  and  sometimes  to  the  evit¬ 
able  mistakes  of  others — they  are  much  too  busy. 
When  the  tale  is  finally  told,  there  will  be  many 
in  the  industry  who  will  not  figure  on  an  Honours 
last,  but  they  will  have  truly  served. 

Macon 

The  mention  of  cured  and  smoked  mutton  by  an 
M.P.  brought  a  Hood  of  correspondence  in  the 
Press.  It  was  no  new  thing.  It  was  a  common¬ 
place  in  Perthshire  and  other  places.  It  had  been 
known  almost  from  time  immemorial.  As  a  matter 
of  fact  it  is  one  of  the  national  dishes  of  Finland. 

Two  years  ago  a  well-known  firm  of  bacon  curers 
made  extensive  experiments  (which  they  are  now 
resuming)  and  produced  an  article  which  we  had 
the  opportunity  of  sampling.  Although  the  firm 
in  (piestion  had  encountered  sundry  difficulties  and 
were  themselves  not  completely  satisfied  with 
results,  we  f<»und  the  product  good.  The  term 
•*  cold  mutton  *'  does  not  conjure  up  visions  of 
gastronomic  delight,  but  apart  from  anything  else, 
smoked  mutton  is  widely  different  from  the  left¬ 
over  of  Sunday's  dinner,  and  with  a  small  addition 
of  imagination  as  sauce  makes  a  tolerable  substi¬ 
tute  for  ham. 


Dextrose- Packed  Fruits 

Peaches,  pears,  apricots,  and  fresh  prunes  will 
be  the  items  packed  in  the  U.S.A.  this  year. 

Mr.  Paul  Footer,  of  the  Footer  Brokerage  Fom- 
pany,  Fhicago,  said  at  a  recent  meeting  of  whole¬ 
salers  :  ••  It  is  indeed  an  experience  to  run  across 
something  new  in  the  preparation  of  canned  fruits. 
Rarely  have  I  come  across  any  new  development 
as  noticeable  from  the  standpoint  of  flavour  as  this 
method  of  packing  fruits  with  dextrose.  To  me  it 
constitutes  another  major  scientific  advancement 
by  the  food  canning  industry — bringing  a  better 
and  more  flavourable  canned  product  to  the  con¬ 
sumer.’*  Fitrus  fruits  have  already  been  packed 
with  dextrose.  The  dextrose  story  ”  is  a  double 
one — it  stresses  flavour  and  *’  food  energy  sugar  ". 

Dried  Grass  for  Cattle 

Mr.  T.  S.  Bennett,  of  Manor  Farm,  Lower  Wick, 
Worcester,  has  a  Billingham  drier  which  he  has 
used  for  four  years,  and  during  that  time  he  has 
dried  nearly  1,(M)0  tons  of  grass.  According  to  the 
Fanner's  IVeeklif  various  experiments  have  been 
tried  at  Lower  VV’ick  with  regard  to  the  work  of 
drying.  It  has  been  said  by  some  critics  of  the 
system  that  the  continuous  and  intensive  cutting 
of  pastures  leads  to  a  rapid  deterioration  of  the 
herbage.  Mr.  Bennett's  usual  procedure  is  to  cut 
and  graze  in  alternate  years.  One  tiehl,  however, 
has  iH'en  cut  continuously  since  llKtff,  and  during 
these  four  years  it  has  yielded  eleven  crops.  In 
llKiO,  a  wet  summer,  it  averaged  .IS  cwts.  per  acre, 
and  in  1989,  under  similar  weather  conditions,  it 
yielded  (W  cwts.  per  acre.  During  that  time  a  care¬ 
ful  examination  of  the  herbage  shows  that  the  com¬ 
position  of  the  grasses  has  actually  improve<l. 
Tests  have  been  made  w’ith  regard  to  the  effect  of 
dried  grass  upon  the  stock.  The  health  of  the 
milking  cows  has  improved  during  the  last  four 
years.  Moreover,  the  dried  grass  gives  a  far  better 
colour  to  the  milk  in  winter-time. 
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Differentiation  of  Salmonella  Orfran^ 
isms 

The  value  of  the  sodium  dextro-tartrate  fer¬ 
mentation  test  in  the  differentiation  of  salmoiicUa 
orjjanisms  is  deserihed  by  S.  W.  Challinor  and 
A.  J.  Rhodes  in  the  Journal  of  Ihfaicuc,  Vol.  81),  fi. 
The  authors  have  eonfirmed  the  observations  of 
Rrown  e/  <//.  (11)24-.'))  that  li.  paratifphosus  fails 
to  ferment,  while  It.  acrtriickc  and  food-poisoniiif; 
orfjanisms  do  ferment,  sodium  dextro-tartrate. 
They  find  that  by  a  sii^jhtly  modified  procedure 
provisional  results  are  obtained  48  hours  sooner 
than  wlien  the  exact  technique  of  Hrown  ct  al.  is 
followed,  and  that  the  application  of  this  test  is  of 
definite  practical  value  in  differentiating  between 
li.  paratifphosus  and  other  sahuoucUa  strains  in 
the  group  phase. 

A  Nice  Cup  of  Tea 

Doctors  have  for  generations  laid  at  the  door  of 
the  all-prevailing  social  habit  of  tea  drinking  the 
responsibility  of  many  minor  digestive  ailments. 
The  argument  goes  something  like  this  ;  tannin  co¬ 
agulates  protein,  tea  contains  tannin,  therefore  tea 
is  also  a  coagulator  of  protein.  This  widespread 
view  has  recently  had  a  nasty  knock  at  the  hands 
of  Haipcnny  and  MacDcrmot  {('auadiau  Medical 
Journal,  Novend)er,  11)81)).  These  workers,  using 
modern  laboratory  technique,  barium  meals,  basal 
metabolic  rates  and  gastroscopy,  have  actually  con¬ 
cluded  that  good  tea,  brewed  for  five  minutes, 
produces  mild  and  pleasant  stimulation,  in  no 
sense  corresponding  with  the  violent,  unpleasant 
action  of  its  main  components,  caffeine  and  tannin, 
when  these  are  given  separately  or  in  combination. 
They  have  found  that  the  effects  of  tea  on  gastric 
acidity  and  peptic  activity  are  slight  and  variable, 
and  that  it  certainly  does  not  increase  acidity  and 
it  does  not  alter  the  basal  metabolic  rate.  They 
have  concluded  that  the  quality  of  tea  cannot  l)e 
judged  by  chemical  analyses  and  that  the  import¬ 
ance  of  the  tea  taster  is  still  supreme.  Many  tea 
drinkers  who  have  in  the  j)ast  hurriedly  and  sur¬ 
reptitiously  removed  the  teapot  on  the  advent  of 
the  doctor  will  now  take  heart  and  consume  their 
cups  unashamedly. 

Whipping  Suhstance  from  Soya  Bean 

The  substance  responsi))le  for  the  whipping  of 
undenatured,  solvent-extracted  soya  bean  flour  is 
not  glyeinin.  The  whipping  substance  is  extracted 
from  the  flour  at  pH  5  (),  the  isoelectrie  point  of 
glyeinin.  This  extract  whips  more  readily  and  to 


a  much  greater  volume  than  suspensions  of  the 
original  flour ;  it  has  a  better  flavour  and  ean  suc¬ 
cessfully  be  used  in  place  of  egg  white  in  many 
food  preparations.  About  87  per  cent,  of  the 
weight  of  flour  is  obtained  as  soluble  extract.  The 
residue  may  be  used  for  the  preparation  of  glyeinin. 
Hetty  M.  Watts  and  Doris  Ulrich,  of  the  Univer¬ 
sity  of  California,  Hcrkeley,  California,  discuss  this 
matter  fully  in  Industrial  and  Kuaiuccriufl  Cheviis- 
trif,  Vol.  81,  10. 

Pedigree  Poultry 

The  humble  hen  has  been  lately  in  the  limelight. 

A  group  of  pedigree  utility  poultry  breeders, 
with  substantial  interest  in  the  breeding  industry, 
met  in  London  last  week  to  consider  how  breeders 
could  assist  the  (lovernment  in  conserving  supplies 
of  foodstuffs,  and  at  the  same  time  maintain  the 
essential  stocks  of  the  country  to  provide  pullets  of 
the  most  economical  type  during  the  war  and  for 
development  on  a  sound  foundation  at  a  later 
date,’*  The  Times  recently  stated.  It  was  agreed 
to  represent  to  the  authorities  the  vital  importance 
of  reducing  stocks  of  little  productive  value,  and  it 
was  considered  that  the  breeding  industry  would 
co-operate  to  the  fullest  extent  in  this  important 
measure.  It  is  essential  that  only  pullets  bred  from 
stock  of  proved  laying  capacity  should  be  kept  and 
fed  on  available  supplies  (which  are  scarce),  and 
obviously  both  tlie  poultry  industry  and  the  nation 
will  derive  advantage  from  a  campaign  for  the  sur¬ 
vival  of  the  fittest  stock  in  the  eountry.  At  the 
meeting  referred  to,  support  was  given  to  a  pro¬ 
posal  for  setting  up  an  association  of  pedigree 
utility  jjoultry  breeders,  distinct  from  the  existing 
organisation  of  aecrcditetl  poultiy  breeders,  be¬ 
cause  the  vast  majority  of  the  leading  l>reeders  of 
the  country  are  outside  the  aecreditation  move¬ 
ment. 

The  Testing  of  Lard 

The  examination  of  lard  for  genuineness  or 
adulteration,  always  a  difficult  problem,  is  now, 
for  reasons  stated  by  R.  W.  Sutton,  A.  Harra- 
clough,  R.  Mallinder,  and  ().  Hitchen,  at  the 
December  (5  meeting  of  the  Society  of  Publie 
Analysts,  more  difficult  than  formerly.  The  ordi¬ 
nary  routine  fat  constants  are  insufficient  for  this 
purpose,  and  the  oidy  one  determined  by  the 
authors  on  all  samples  of  lard  are  the  iodine  value 
and  the  refractive  index ;  distril)ution  taldes  show¬ 
ing  the  variation  of  these  two  values  amongst  more 
than  100  samples  of  lard  examined  since  1988  are 
given.  If  normal,  these  values  do  not  prove  that  a 
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sample  is  genuine,  and  if  abnormal  they  do  little 
more  than  emphasise  the  necessity  for  further  in¬ 
vestigation.  Of  special  tests  for  adulteration  the 
following  four  are  discussed,  with  data,  and  recom¬ 
mended  :  (1)  The  Bonier  Test.  The  procedure 
described  in  the  A.O.A.C.  Book  of  Methods,  using 
acetone  as  solvent,  and  the  recommended  standard 
for  genuine  lard,  Mjj  + ‘id  =  7.3®  or  mere,  have  been 
found  very  useful ;  attempts  to  apply  the  method 
(juantitatively  are  described.  (2)  Tests  for  hard¬ 
ened  oils  or  fats  by  determination  of  iso-oleic  acid. 
Of  three  methods  tested,  that  of  Twitchell  is  pre¬ 
ferred.  (.3)  Detection  of  vegetable  oils  or  fats,  from 
the  melting  point  of  the  sterol  acetate.  (4')  Micro¬ 
scopical  examination  of  crystals  from  an  ethereal 
solution  of  the  sample  under  standardised  condi¬ 
tions. 

Poultry  Adi'isory  Committee 

Much  disappointment  has  been  exfiressed  ami 
criticism  made  because  of  the  omission  of  any 
veterinarian  from  the  Poultry  Advisory  Committee 
recently  set  up  to  give  advice  on  matters  affecting 
the  interests  of  the  poultry  industry  under  wartime 
conditions.  The  National  Veterinary  Medical 
Association  made  strong  representations  to  the 
Minister  of  Agriculture  urging  that  this  regrettable 
oversight  should  be  remedied.  These  were  ap¬ 
parently  successful,  as  we  learn  that  the  two  addi¬ 
tional  appointments  now  made  include  that  of 
Professor  T.  Dalling,  M.A.,  M.R.C.V.S.,  Professor 
of  Animal  Pathology  in  the  University  of  Cam¬ 
bridge,  who  is  Chairman  of  the  Association's  Ad¬ 
visory  Committee  on  Poultry  Diseases.  The  other 
appointment  is  that  of  Captain  (iuy  Clifford,  a 
Lancashire  poultry  farmer,  who  is  Vice-President 
of  the  National  Poultry  Council.  Both  these  ap¬ 
pointments  should  have  far-reaching  effects,  and 
it  is  a  pleasure  to  note  that  at  last  the  (iovernment 
have  decided  to  abandon  the  time-honoured  prac¬ 
tice  of  trying  to  lit  square  pegs  into  round  holes 
and  have  actually  appointed  to  a  committee  two 
persons  who  really  understand  something  about 
what  the  committee  is  supposed  to  do. 

“  Mindal  ” 

Mimlal,  the  Meat  Importers  National  Defence 
Association,  Ltd.,  has  started  operations.  It  is  an 
association  which  includes  every  meat-importing 
firm  in  the  country. 

The  outbreak  of  war  throws  all  the  world's 
markets  into  a  flurry.  If  the  meat  importers  in 
this  country  had  continued  to  compete  against 
each  other  for  meat  supplies  in  the  normal  way. 


supplies  would  have  been  uneertain  and  prices 
would  have  risen  steeply. 

The  Ministry  of  Food  has  become,  therefore,  the 
sole  importer  of  meat  and  makes  bulk  contracts 
with  our  oversea  suppliers.  The  Ministry,  how¬ 
ever,  wants  expert  help  for  the  handling  of  this 
meat,  which  amounts  to  a  million  tons  a  year,  and 
the  meat  importers  have  formed  themselves  into 
an  association — •*MindaU’ — to  carry  out  this  work. 
The  association  will  act  as  the  agent  of  the  Ministry 
and  will  make  arrangements  for  handling  imported 
meat  with  its  constituent  members.  It  wilt  receive 
a  fee  for  doing  so,  from  which  the  expenses  of  the 
Association  must  be  met. 

The  arrangement  has  two  great  advantages, 
according  to  the  Ministry.  The  (Jovernment  and 
the  consumer  benefit  from  the  expert  services  ren¬ 
dered  by  memliers  of  the  trade;  on  the  other  hand, 
in  spite  of  (iovernment  control  of  imported  meat, 
the  essential  peace-time  machinery  of  the  import¬ 
ing  firm  is  kept  in  being  so  that  the  firms  can  re¬ 
sume  their  normal  functioning  at  the  end  of  the 
war. 

Soil  Erosion 

Erosion  is  probably  the  greatest  single  factor 
causing  loss  of  soil  fertility.  A  large  percentage 
of  the  available  plant  food  in  soil  is  present  in  the 
weathered  surface  layer  and  may  be  permanently 
lost  through  the  removal  of  that  layer  liy  erosion. 
A  familiar  example  is  observed  in  the  loss  of  pro¬ 
ductivity  caused  by  the  formation  of  gullies;  but 
the  loss  which  acconqianies  the  gradual  uniform 
removal  of  surface  soil  by  sheet  erosion,  while  not 
so  ajiparent,  is  very  important.  The  effect  of  sheet 
erosion  in  reducing  soil  fertility  is  clearly  demon¬ 
strated  by  the  results  of  an  experiment  which  has 
been  in  operation  for  four  years  at  the  Central 
Experiment  Farm,  Ottawa,  described  in  a  leaflet 
issued  liy  the  Canadian  Department  of  Agriculture. 
In  this  test  the  effect  of  varying  degrees  of  erosion 
in  crop  growth  has  been  determined  by  growing 
barley  on  plots  from  which  different  amounts  of 
the  surface  soil  have  been  removed.  This  dark 
surface  soil  is  approximately  seven  inches  deep, 
overlying  lighter-coloured  subsoil.  The  results  in¬ 
dicate  that  the  loss  in  productivity  accompanying 
soil  erosion  has  increased  rapidly  in  proportion  to 
the  dejith  of  surface  soil  removed,  the  produc¬ 
tivity  of  the  exposed  subsoil  being  less  than  one- 
seventh  that  of  undisturbed  surface  soil.  When 
none  of  the  surface  soil  was  removed  the  yield 
was  39-5  bushels  per  acre,  but  when  it  was  all  re¬ 
moved  the  yield  fell  to  5-2  bushels  only. 
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Mitrite  in  Meat  Curing 

The  Provisional  Order  of  the  Ministry  of  Healtli 
pennittinj;  the  use  of  nitrites  in  the  enrinj;  of  meats 
has  now  been  publislied  and  those  interested  will 
have  made  themselves  familiar  with  its  eontents. 
That  it  is  a  step  in  the  rijjht  direction  and  one  lon^ 
overdue  will  readily  be  admitted,  as  also  will  the 
facts  that  it  will  make  possible  a  tpiieker  output  of 
cured  meats,  accompanied  with  improvement  in 
(juality.  Further,  it  has  at  last  placed  manufac¬ 
turers  in  this  country  on  an  equal  footinj;  with 
their  competitors  abroad. 

Cursory  consideration  of  the  matter  would  seem 
to  indicate  that  all  that  was  necessary  for  the 
Ministry  to  do  was  to  jjrant  the  permission  which 
had  been  sou{>[ht  for  by  the  Food  Manufacturers 
Federation,  the  most  influential  body  of  food  pro¬ 
ducers  in  the  liritish  Isles.  Careful  study  of  the 
subject  shows  that  it  is  by  no  means  simple  and 
that  a  mmd)er  of  aspects  had  to  be  inv’estijjatcd 
before  a  decision  eoidd  be  taken. 

Rejjarded  from  the  producer’s  point  of  view  the 
position  was  this  :  Whenever  nitrate  was  used  in 
cure,  nitrite  was  certain  to  be  formed;  in  fact, 
cure  cannot  take  place  until  it  is  formed,  so  why 
worry  about  its  })resenee  and  whether  it  was 
formed  from  nitrate  or  whether  it  was  added  as 
such,  for  in  both  eases  a  residue  would  remain  in 
the  meat  ?  Further,  when  nitrite  is  added  a  very 
strict  control  upon  the  amount  used  can  be  main¬ 
tained,  but  no  such  control  is  possible  when  the 
production  of  nitrite  from  nitrate  forms  the  source 
of  the  former  substance.  It  would  seem  therefore 
that  there  was  no  reason  why  the  use  of  nitrite 
should  need  any  sanction  by  the  Ministry  of 
Health. 

Ministry  of  Ilealth^s  1  iew 

From  the  Ministry  of  Ht'alth’s  point  of  view 
there  were  some  diflieulties  to  be  overcome,  amonj; 
which  were  the  fojlowing  : 

That  nitrite  in  itself  is  a  poisonous  substance  if 
taken  in  a  suflieiently  larjje  dose,  and  if  permission 
for  the  use  of  nitrite  were  to  be  given  there  must 
be  some  safeguard  against  its  indiscriminate  iise, 
otherwise  some  injury  to  the  health  of  the  public 
might  eeisue. 

That  nitrites  were  not  included  in  the  list  of 
[)ermitted  substances  in  the  Preservative  Regula¬ 
tions,  and  if  nitrite  was  in  fact  a  preservative  its 
direct  use  as  such  contravened  those  Regulations. 
It  was  therefore  desirable  that  they  should  satisfy 
themselves  that  nitrites  played  no  part  in  the  pre¬ 


servation  of  meat,  even  in  the  very  small  amounts 
in  which  they  were  present  in  cured  meats. 

That  the  manufacturers  of  bacon  and  hams  were 
not  willing  to  forgo  the  use  of  nitrate  in  their 
curing  i)roeess  so  that  it  was  virtually  impossible 
to  place  a  limit  upon  the  amount  of  nitrite  which 
could  be  permitted  in  these  articles,  and  the  best 
that  could  be  done  was  to  stipulate  that  the 
amount  of  nitrite  should  tiot  be  such  as  to  be  in¬ 
jurious  to  health.  Exactly  what  such  an  amount 
is  has  api)arently  not  been  decided,  but  imported 
bacon  and  hams  have  been  examined  and  found 
to  contain  amounts  up  to  2,000  parts  per  million 
of  potassium  nitrite. 

That  nitrite-cured  meats  had  been  imported  into 
this  country  for  many  years  and  had  [lassed  the 
Customs  authorities  without  any  comment,  and, 
of  course,  without  any  limit  being  placed  upon  the 
amount  of  nitrite  which  they  might  contain. 

The  Proi'isional  Order 

The  Ministry  of  Health  faced  this  awkward  situa¬ 
tion  by  the  issue  of  the  Provisional  Order  which 
places  a  maximum  limit  of  200  parts  per  million 
upon  the  amount  of  nitrite  which  can  be  permitted 
in  all  cured  meats  and  meat  products  other  than 
bacon  and  hams.  In  regard  to  these,  the  amount 
of  nitrite  present  shall  not  be  such  as  to  be  in¬ 
jurious  to  health. 

It  should  be  understood  that  eurers  can,  if  they 
so  wish,  continue  to  use  nitrate,  with  or  without 
the  addition  of  nitrite,  or,  if  they  desire  to  do  so, 
may  use  nitrite  only.  Should  they  be  producing 
meat  products  other  than  bacon  and  hams,  the 
amount  of  nitrite  in  the  articles  as  offered  for  sale 
shall  not  exceed  200  parts  per  million.  If  they  are 
manufacturers  of  bacon  and  hams,  then  the  amount 
of  nitrite  in  such  substances  shall  not  be  suflieient 
to  l)e  injurious  to  health. 

Examination  of  very  many  samples  of  cured 
meats,  other  than  bacon  and  hams,  whether  cured 
with  nitrate  or  nitrite  has  shown  that  a  figure  of 
100  to  loO  parts  per  million  of  nitrite  is  hardly 
ever  exceeded,  and  that  bacon  and  hams  which  are 
produced  in  this  country  fall  under  the  4.10  j)arts 
per  million.  The  same  cannot  be  said  in  regard 
to  the  ijuported  articles,  in  some  samjiles  of  which 
the  figures  are  above  1,000  parts  per  million.  It 
would  appear  possible  that  it  is  the  importers  of 
bacon  and  hams  who  should  endeavour  to  control 
more  closely  the  amount  of  nitrite  which  may  be 
present  in  their  products. 

A  Happy  Ntne  Year  to  all  Rectders 
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AIDS  TO  FUEL  ECONOMY 

During  the  past  y«*ar  tluTt*  have  been  oonHuleruble  improvement!^  in  the  deHi^n  of’  instruments 
ami  olbei'  de>ices  for  boiler-house  use.  'I'his  article,  written  by  a  practical  combustion 
engineer,  describes  some  outstanding  examples  of  such  devices  fiir  fuel  eeo  no  my  seen  by 

him  under  aetiial  working  cimditions. 

H.  C.  APPLEBY 


THK  cost  of  fuel  for  industrial  purposes  is  again  in 
the  limelight  as  a  result  of  enhanced  prices.  Factory 
exicutives  who  in  the  past  have  turned  deaf  ears  to  the 
call  for  the  scientihe  use  of  coal  in  the  boiler-house  are 
now  able,  if  they  will  see  the  error  of  their  ways,  to 
securi'  greater  savings  in  their  j)ower  production  and 
steam  processing  departments.  While  there  have  been 
impro\ed  methods  of  generating  steam  which  they  might 
ha\e  put  into  practice  years  ago,  they  now  have  the 
opportunity,  if  they  wish  to  commence  to  operate  on 
more  economical  lines,  of  taking  their  choice  of  com¬ 
bustion  appliances  quite  recently  introduced,  as  well  as 
those  which  have  proved,  through  years  of  hard  wear, 
their  reliability  and  stability.  In  cases  where  works 
managers  have  lacked  expert  knowledge  of  combustion 
engineering,  they  may  have  acquired  apparatus  which 
has  not  fulfilled  the  functions  claimed  for  them,  thereby 
producing  a  lack  of  faith  in  any  kind  of  combustion  aid. 

A  Speeialist's  Job 

('ombustion  engineering  is  a  specialist’s  work,  and 
specialised  advice  on  steam  generation,  if  acted  upon, 
cannot  fail  to  produce  satisfactory’  results  in  the  way’  of 
lower  production  costs.  The  author  has  attempted  to 


Master  (loiilrol  Panel 
for  Aiitoiiiatie  boiler 
(^ontrctl  which  will 
III  a  i  II  t  a  i  n  etiicieiicy 
within  I  per  cent,  of 
test  perforinance  in  day 
to  day  operation. 
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point  out  in  a  previous  article*  how  much  can  be  done 
to  economise  fuel  in  most  boiler-houses.  That  article 
was  confined  to  actual  firing  practice  and  general  main¬ 
tenance  of  boiler  plant,  with  only  two  recommendations 
for  purchase  of  plant — vi/..,  automatic  stokers  and  gas 
analysis  apparatus. 

This  article  deals  with  fairly  recent  additions  to 
appliances  introduced  as  aids  to  fuel  economy,  and, 
while  it  is  obviously’  impossible  to  deal  with  all  apparatus 
designed  for  that  purpose,  some  representative  types  will 
be  described. 

Boiler-House  Control  Panels 

During  the  last  year  there  have  been  improvements  in 
the  design  of  instruments  for  boiler-house  use,  and  boiler- 
house  control  panels  suitably  equipped  to  give  all  neces¬ 
sary  information  on  pressures,  CO^,  water  and  steam 
flow,  temperatures  around  the  boiler  settings,  steam-air 
ratio  and  boiler  water  levels,  etc.,  are  now  available. 

One  of  these  is  the  recently’  introduced  system  of 
automatic  boiler  control  capable  of  facilitating  the  pro¬ 
duction  of  cheap  steam  on  either  large  or  small  plants. 
The  operation  of  the  control  is  essentially  simple,  and 
the  prominent  features  are  that  (i)  a  master  controller 
determines  the  rate  of  evaporation  by  controlling  the 
induced  draught  or  the  damper  at  the  stack;  (2)  the 
furnace  pressure  controller  maintains  a  constant  suction 
in  the  combustion  chamber  by’  adjusting  the  forced 
draught  supply;  (3)  the  fuel  air  controller  measures  the 
air  supply’  continuously  and  adjusts  the  fuel  supply’  to 
give  the  best  possible  combustion  conditions. 

An  important  feature  is  the  independent  operation  of 
any’  portion  of  the  system  to  allow  periodical  testing  of 
any’  unit,  because  the  induced  draught,  forced  draught 
or  fuel  supply’  can  each  be  operated  manually,  and  pro¬ 
vision  has  been  made  for  installing  either  of  two  con¬ 
trolling  systems,  one  worked  electrically’,  the  other  by’ 
hy’dra  ul  ic  a  r ra  ngement . 

(’Oj  Beeordiii^ 

.A  CO.  recortler,  which  represents  a  type  of  instrument 
which  is  invaluable  in  the  boiler  house,  and  is  so  designed 
as  to  obviate  the  need  for  periodical  changes  of  absorp- 
tie  1  solutions,  is  based  on  the  thermal  conductivity  of 
gases.  When  a  heated  wire  is  placed  in  an  atmosphere 
of  gas,  it  loses  heat  bv  radiation,  conduction  and  con- 

•  Foul)  .Maxi  kaitukk,  .April,  I<>.1«>. 
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A  inains-ojM-ratcd  />II  inrtcr  f«»r  "rinTal  us**  in  lalturatory 
and  works.  The  seale  is  direct  reading,  either  in  />H 
^allles  «»ver  a  raiifie  of  0  to  14  or  in  niilliv«dts  over  a 
raiifje  of  0  to  according  to  tlie  setting  of  a  switch. 

{  M nrioiii-hllcio  I nsl niiut'iil s,  l.hl.) 

vection.  If  the  first  and  last  factors  arc  kept  constant, 
the  heat  loss  is  dependent  on  the  composition  of  the  gas, 
owing  to  the  different  thermal  conductivities  of  various 
gases.  As  an  instance,  the  thermal  conductivity  of  CO. 
is  only  about  half  as  great  as  that  of  air.  If  a  constant 
heat  in|)Ut  is  supplied  to  the  wire,  there  wilt  be  an 
etpiilibrium  temperature  for  each  mixture  of  gases 
present,  and,  assuming  only  one  variable — ('().  con¬ 
centration  this  concentration  can  be  found  by  measur¬ 
ing  the  temperature  of  the  wire.  In  the  ('().  recorder 
working  on  this  system  gas  is  passed  through  a  measur¬ 
ing  cell  containing  a  glass-coated  platinum  wire,  heated 
electrically,  and  this  is  placed  in  one  arm  of  a  Wheat¬ 
stone  Bridge,  in  another  of  which  is  a  similar  cell  which 
is  sealed  and  contains  ordinary  air.  A  difference  in  CO. 
content  of  the  gases  in  the  two  cells  causi-s  a  difference 
in  the  temperature  of  the  wires,  and  hence  a  difference 
in  resistance  of  the  two  arms  of  the  Bridge,  and  the  out- 
of-balance  potential  of  this  Bridge  is  measured  by  a 
recording  potentiometer  as  C'O..  With  this  instrument 
the  makers  claim  that  a  constant  accuracy  of  plus  or 
minus  per  cent.  C'O.  is  obtained  under  normal  working 
conditions. 


Boiler  ^  ater  Feed  'I'reatiiient 

In  recent  years  a  great  deal  of  research  and  attention 
has  been  directed  to  obtaining  economically  a  chemically 
treated  water  comj)arable  to  a  commercially  distilled 
supply  so  far  as  hardness  and  solids  are  concerned,  and 
the  Bermutit  C'ompany,  Ltd.,  has  now  been  successful 
in  this  (juest. 

To  all  appearances  the  plant  recpiired  to  achieve  this 
result  ri‘sembles  very  closely  the  wi‘ll-known  sodium 
base-exchange  unit,  two  pressure  type  units  being  called 
into  service,  through  which  the  water  passes  in  series. 
The  first  unit  contains  a  carbonaceous  material  which  is 
sold  under  the  trade  name  "Bermutit”  Zeo-Karb  H.I., 
and  which  is  unicpie  in  that  it  will  remove  all  cations — 
e.g.,  calcium,  magnesium,  sodium,  etc.  Following  this 
treatment  the  water  contains  only  the  e(juivalent  amount 
of  acids — i.c.,  carbon  dioxide  resulting  from  the  bicar¬ 
bonates,  sulphuric  acid  from  the  sulphates  and  hydro¬ 
chloric  acid  from  the  chlorides.  Such  a  water  is  strongly 
acid,  and  to  comj)lete  the  treatment  the  water  then  passes 


Float  Switi-h  with  2-()  ainp.  mercury  tubes  and  1-l.i  amp. 
tube  operated  tbroiigb  ailjiistable  diii'erential  meebaiiism. 

{lirityltni  /I’cg/du/or  I ii'^l riiiiu'iit  ('•>.,  l.hl.) 

through  the  second  unit,  which  contains  a  bed  of  de¬ 
mineralising  material,  and  this  removes  the  whole  of  the 
acids  contained  in  the  water  other  than  the  carbon 
dioxide,  which  latter  can  readily  be  ri-moved  later  by 
simple  aeration  or  degassing. 

Sulphuric  acid  is  used  for  regenerating  the  first  unit, 
and  an  alkali  such  as  carbonate  of  soda  or  caustic  soda 
is  employed  in  regenerating  the  st'cond  unit. 

.An  interesting  development  of  this  new  process  is  that 
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a  water  of  any  desired  alkalinity  can  be  obtained  by 
operating  the  Zeo-Karb  H.l.  plant  in  conjunction  with  a 
standard  “  Bermutit  ”  sodium  base-e.xchange  softener, 
and  it  is  no  exaggeration  to  state  that  with  the  new 
ecphpment  now  available  almost  any  type  of  water  can 
be  treated  and  rendered  ipiite  satisfactory  for  feeding  to 
high-  or  low-pressure  boilers.  Blants  are  already  in  hand 
for  treating  the  water  to  high-pressure  boilers  in  power 
stations. 

.M<‘C‘Iiuiii<*uI  l!*<*aU*  Heiii«v«*rs 

In  cases  where  the  installation  of  plant  for  chemical 
treatment  of  the  feed-water  before  entering  the  boiler 
cannot  be  considered,  we  come  back  generally  to 
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mt'chanical  flimination  of  scale  when  its  thickness  is 
thouj^ht  to  be  injurious  to  safe  or  economical  operation 
of  the  boilers.  In  this  direction  "  Skatoskal  ”  and 
“Multillex”  devices  for  tube  and  surface  scale  are 
renderin;^'  j^ood  and  reliable  service.  All  types  of  plant 
are  catered  for,  and  the  ranj’e  of  cleaning;  machines 
includes  those  with  sinj^le  drive  direct  from  the  motors, 
as  well  as  multiple  drives  throu,ij;h  the  means  of  f^ear- 
bo.ses,  and  can  deal  with  alt  types  of  tube  or  cylinder 
scaliiif,',  includiii}'  water-tube  boilers,  economisers,  water 
wall  tubes,  evaporators,  condensers,  superheaters,  etc. 

Su|H*rlM‘alers 

It  is  well  known  that  the  properties  of  superheated 
steam  approximate  to  those  of  a  j)erfect  .yas  and  that 
its  thermal  conductivity  is  lower  than  that  of  saturated 
steam.  Hij^her  efticiency  and  better  operating  conditions 
are  a  result  of  using  superheated  steam.  There  is  always 
some  loss  of  heat  by  radiation  from  steam  pipes,  and  this 
loss  represents  an  e(pii\  alent  condensation  when  the  pipe 
is  charged  with  saturated  steam.  As  superheated  steam 
cannot  condense  (it  must  first  be  reduced  to  saturated 
steam  by  losing  all  its  superheat),  if  sufficiently  super¬ 
heated  it  can  lose  the  amount  of  heat  represented  by 
radiation  from  the  steam  pipes  and  reach  an  engine  cr 
turbine  perfectly  dry,  which  is  highly  desirable.  With, 
for  instance,  a  turbine  of  improved  thermodynamic 
efficiency,  due  to  a  decrease  in  steam  frictional  losses, 
superheaters  ha\e  pro\ed  themselves  to  be  reliable,  and 
some  makers  claim  that  the  saving  in  fuel  consumption 
by  their  use  amounts  to  i  per  cent,  for  each  30“  F.  of 
superheat,  which  represents  a  considerable  increase  in 
the  thermal  efficiency  of  steam  plant.  Superheaters  of 
suitable  design  for  all  types  of  boilers  are  available,  and 
these,  together  with  air  heaters  of  suitable  proportions, 
should  be  considered  as  necessary  on  both  medium  and 
large-si/.ed  plants. 

'I'ruvellin^  (ilrate  Stok«*rs 

There  have  not  been  any  remarkable  advances  in 
travelling  grate  stokers.  Standing  out  pre-eminently  (in 
the  writer's  opinion)  amongst  this  class  of  ecpiipment  for 
water-tube  boilers  is  the  T\’pe  "  L  ”  I’nderfeed  Tra\  el- 
ling  (irate  Stoker.  The  construction  of  the  grate  sur¬ 
face  and  the  method  of  air  distribution  are  of  excellent 
design,  and  as  it  is  non-riddling,  very  little  deposit  of 
dust  is  found  in  the  air  chamber,  thus  eliminating  the 
necessity  for  any  mechanical  means  for  dust  removal. 
A  most  important  feature  is  that  any  part  of  the  grate 
surface  may  be  removed  without  shutting  down  the 
boiler  and  without  disconnecting  the  tension  chain.  All 
boiler-house  engineers  know  what  a  source  of  troubh 
burnt  links  in  a  chain  grate  can  be,  and  the  tremendous 
athantage  provided  by  any  travelling  grate  so  designed 
as  to  enable  grate  bars  or  links  to  be  changed  when 
necessary,  without  stop|)ing  the  boiler,  must  be  seriously 
considered. 

.Amongst  mechanical  stokers  which  are  putting  up  good 
performances,  the  Niagara  Stoker  fabricated  by  the 
Smoktless  Combustion  Co.,  Ltd.,  the  Bennis  Stokers,  and 
the  Robot  Stoker  have  achieved  wide  popularity  amongst 
users  of  Lancashire  t\'pe  boilers.  Kacli  of  these  possesses 


individual  scoring  points,  and  all  are  capable  of  securing 
high  efficiencies,  providing  that  they  are  maintained  in 
good  working  order,  which  is  not  invariably  the  case. 

Heat  Insulation 

The  heat  insulation  of  boilers  and  pipe-lines  is,  of 
course,  an  important  matter,  and  in  this  direction  it  is 
necessary  to  state  that  a  very  full  set  of  tests  of  various 
insulating  materials  has  been  carried  out  at  Barton  Bower 
Station  (one  of  the  largest  of  the  (irid  Super-power 
Stations)  by  William  Kenyon  and  Sons,  Ltd.,  of  I)ukin- 
tield,  Cheshire.  These  tests  an-  comprehensive,  and  as 
they  were  only  concluded  in  February,  iQiO.  having 
been  in  progress  during  the  previous  hve  months,  they 
are  of  more  than  ordinary  interest  to  works  engineers 
who  appreciate  the  hea\y  loss  of  heat  from  vessels  carry- 


A  panel  of  itustruinents  in  a  boiler  house,  slutwing  C(^j  in¬ 
dicator,  the  reading  being  recorded  on  the  left-hand 
instrument,  together  with  the  temperature  of  the  Hue 
gases.  Brt'ssure  «d’  steam  is  recorded  on  the  ci‘ntral  re¬ 
corder.  Bight-hand  recorder  shows  temperature  at  four 
dilferent  parts  of  building,  outside  temperature  and  rela¬ 
tive  humidity  in  biiiltling.  Other  temperatures  such  as 
steam,  inlet  and  i>utlet  of  air  heater.  Hue  gases,  et«-..  are 
indicated  ami  read  in  turn. 

(/•.//;«<//  Ilrollicrs  \  /./(/.) 
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METALS 

IN  THE  FOOD  INDUSTRY 

A  SYMPOSIUM 


ALUMINIUM  AND  ITS  ALLOYS 

ONE  of  tlu*  first  cjiiisfs  of  (‘onfiision  into  wiiirh  tiu* 
user  of  aliiininiiiin  may  easily  fail  is  tlu*  fact  that  the 
pure  metal  and  the  alloys  are  frequently  classed  tojjether 
under  the  loose  generic  term  “alnmininm”,  although 
the  tra<le  names,  such  as  “  Duralumin  "  and  “Alpax”, 
of  certain  alloys  are  now  accepted  as  applying  to 
essentially  diflerent  materials.  There  is,  however,  no 
popularly  recognised  differentiation  hetween  alnmininm 
and  its  alloys.  Possibly  in  time  to  come,  however,  a 
single  word  will  he  coined  to  cover  the  many  different 
kinds  of  alnmininm  alloys,  and  so  distinguish  them  from 
the  softer  pure  metal. 

l*ure  Aluminium 

Pure  alnmininm  is  soft  and  ductile,  and  while  its 
strength  and  hardness  can  he  increased  hy  cold  working, 
as  in  the  ease  of  pure  iron,  these  properties  cannot  he 
improved  hy  heat  treatment.  It  possesses,  however, 
many  features  which  offset  its  moderate  mechanical 
strength  and  which  favour  its  use  for  a  wide  variety  of 
ap|>lieations.  Low  specific  gravity  is  the  most  obvious 
of  these  properties,  while,  in  addition,  it  can  claim  high 
thermal  and  electrical  eondnetivity,  excellent  pressing, 
maehining,  welding  and  other  working  eharaeteristies, 
and  good  heat  and  light  reflectivity  when  polished. 

Corrosion  He^i^tanre 

The  impression  which  still  persists  to  a  certain  extent 
in  the  popular  imagination  that  alnmininm  is  inherently 
eorrodilde  is  quite  ine(»rreet,  and  that  the  l)asis  for  this 
helief  rested  in  the  past  on  the  use  of  nnsnitahle  alloys  or 
of  alnmininm  in  which  there  were  nndesirahle  elements 
or  inehisians. 

Proof  of  the  resistance  of  alnmininm  to  corrosion  is 
furnished  hy  its  wide  use  in  chemical  industries,  where  it 
is  employed  in  the  eonstrnetion  of  containers  and  plant 
for  the  handling  of  acetic  acid,  synthetic  ammonia, 
hydrogen  peroxide  anil  a  host  of  other  chemicals.  In  the 
processing  and  packing  of  foodstuffs  like  fish  and  mar¬ 
garine,  ahuninium  is  inneh  used  for  its  non-toxie  and 
non-eolonring  properties,  while  most  people  are  familiar 
with  its  use  for  caps  and  closures  for  liottles  and  jars 
containing  sauces,  eosmeties  and  similar  products. 
“  Silver  ”  paper  is  almost  invariably  ahuninium  foil,  and 
as  a  wrapping  material  it  has  no  rival. 

It  was  early  recognised  by  prodneers  that  the  low 
strength  of  pure  alnmininm  constituted  a  very  definite 
handicap  to  its  complete  development,  and  luimeroiis 
alloying  systems  were  introdneed,  the  olqeets  of  which 
were  to  increase  its  strength  without  saerifieing  to  too 
great  an  extent  its  other  favourable  properties.  Com¬ 
promises  have  to  he  made,  hut  with  careful  consideration 
suitable  materials  from  the  alnmininm  range  may  he 
selected  for  almost  any  purpose. 


Three  <ir«u|i>i 

For  simplicity  the  wrought  materials  may  he  divided 
into  three  groups  : 

(1)  I’lire  ahuninium.  which  lan  only  l)e  hardened  hy 
cold  work. 

(ti)  Alloys  which  eimtain  eonstitnents  which  do  not 
confer  snseeptihility  to  heat  treatment,  hut  which  are 
increased  in  strength  according  to  the  type  and  amount 
of  the  alloying  elements,  and  which  are  capable  of 
further  variations  in  temper  according  to  the  amount  of 
cold  work.  These  are  known  as  the  “strain-hardened” 
alloys. 

(;i)  Tlu»se  eont-iining  elements  which  render  the 
material  susceptible  to  improvement  in  mechanical 
properties  hy  correct  heat  treatment. 

Taking  these  in  order,  pure  alnmininm  has  already 
been  described,  and  it  will  have  been  noted  that  it  has  a 
definite  hut  limited  field  of  ap|)lieation. 

Strain-llardt'ued  Alloys 

The  second  group,  the  strain-hardened  alloys,  have 
great  eommereial  value,  in  view  of  the  fa<‘t  that  strengths 
attainable  are  comparable  with  those  of  all  hut  the 
strongest  heat-treated  alloys,  while  the  expense  and  com¬ 
plication  entailed  in  heat  treatment  do  not  occur.  The 
principal  alloys  in  this  group  are  those  containing  7  per 
cent,  magnesium;  .7  per  <*ent.  magnesium  with  J  per  cent, 
manganese;  per  e«*nt.  magnesium  with  J  per  cent, 
ehrominm;  1',  per  cent,  manganese  with  1  per  cent,  mag¬ 
nesium;  and  1',  per  cent,  manganese.  There  is,  in 
additiem,  an  alloy  containing  1*.!  per  cent,  silicon,  and 
others  are  also  used  which  contain  varying  small  percent¬ 
ages  of  magnesium,  manganese,  silicon  ami  ehrominm. 
The  corrosion  resistance  of  all  of  these  alloys  is  extremely 
go(»d  and  generally  is  superior  to  the  uneoated  alloys  of 
the  heat-treated  group. 

Heat-Treated  Alloys 

The  heat-treated  alloys  are  in  general  more  complex 
than  the  strain-hardened  group;  th  *  best  known  is 


One  of  the  manv  tvpes  of  Margarine  Waggons  made 
hy  A.I».\.  Co. 


htuul  Moniifiicture — January  5,  I'.MO 


9 


“  Diiraliiniin  ”,  with  ahoiit  V  jut  cent,  copper  and  J 
per  cent,  each  of  manganese  and  inagnesluni.  Other 
slightly  strong«*r  alloys  have  heen  developed  from  this 
hy  further  additions  of  magnesium,  manganese,  silicon 
or  nickel,  or  with  small  controlled  additions  of  titanium, 
eeriuin  o”  eoluinhium.  About  t  per  cent,  copper  is, 
however,  the  basis  of  most  of  the  wrought  heat-tiaated 
alloys,  and  very  few  are  without  an  appreciable  copper 
content.  In  most  «)f  these  alloys  iron  and  silicon  are 
present  in  quantities  of  less  than  1  per  cent.,  but  these 
shouhl  not  be  regarded  as  impurities,  since  their  inclusion 
is  carefully  controlled. 

The  functions  of  aluminium  nowadays  extend  from  the 
purely  decorative  to  the  \ery  highly  stressed,  from 
l>alustrades  or  canopies  to  the  pistons  and  connecting- 
rods  of  high-speed  engines,  from  chocolate  or  cigarette 
wrappings  to  the  buckets  of  huge  excavators,  and  from 
the  paint  on  lamp-posts  to  the  propellers  of  aircraft. 


STAINLESS  STEEL 

The  term  “stainless  steel  ”  does  not  apply  to  one  steel 
only,  but  is  a  general  term  which  eml)races  qjiite  a 
number  of  steels  of  differing  compositions,  each  with  its 
own  particular  mechanical  and  physical  properties,  but 
all  possessing,  though  in  varying  degree,  the  property  of 
resistance  to  corrosion. 

It  is  from  the  softer  steels  of  the  18/8  class  that  the 
majority  of  food-processing  plant  is  constructed.  There 
are,  of  course,  a  number  of  «lifferent  steels  in  this  class, 
various  other  elements  being  added  to  the  chromium 
and  nickel  for  speeial  purposes.  Thus  some  of  these 
steels  contain  certain  |H*reentages  of  titanium,  whilst 
others  have  molybdenum  added.  The  basie  analysis, 
however,  is  generally  18  per  cent,  chromium  and  8  per 
eent.  nickel. 

This  type  of  stainless  steel  ean  be  obtained  in  almost 
all  forms,  which  is  quite  a  valuable  factor  for  the  plant 
manufacturer  and  ultimately  for  the  user.  It  ean  be 
rolled  to  all  thieknesses,  from  heavy  plates  an  inch  or 
more  thick  if  necessary  for  heavy  plant,  to  less  than 
live  thousandths  of  an  inch  in  thickness  in  the  form  of 
strip.  A  useful  feature  is  that  the  steel  iii  sheets  and 
some  other  forms  can  be  supplied  with  different  types  of 
finish;  thus  it  can  have  a  matt  finish  produced  by  pick¬ 
ling  or  it  can  have  a  smooth  planished  finish  produced 
by  cold  rollinir  or  it  can  be  dull  or  bright-polished  on 
one  or  both  sides. 

.lointH 

One  of  the  most  important  problems  whieh  the  plant 
and  equipment  maker  has  to  tackle  is  that  of  making 
joints  in  a  built-up  structure.  It  has  always  to  be  borne 
in  mind  that  any  built-up  job  is  only  as  good  as  its 
joints.  The  question  of  joints  is  particularly  important 
in  fot)d  plant,  where  surfaces  must  be  clean  and  smooth 
and  free  from  any  irregularities  which  might  harbour 
dirt  or  foreign  matter,  and  thus  a<lversely  affect  the 
product.  .loints  fulfilling  these  conditions  can  only  be 
made  by  welding,  and  the  weldability  of  the  18/8  stain¬ 
less  steel  is  excellent. 

Advaiilajies  of  J'tainless  Steel 

The  first  and  foremost  advantage  is,  of  course,  the 
immunity  of  stainless  steel  to  attack  by  the  majority  of 
food  and  food  acids.  Even  this  aspect,  however,  is  only 
half  the  battle:  the  other  half,  of  <‘ourse,  is  the  fact  that 
stainless  steel  does  not  affect  the  food  product.  A 
feature  which  is  of  vital  importance  is  freedom  from 
metallic  contamination.  This  may  adversely  affect  the 
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flavour,  colour  or  keeping  properties  or  even  all  three, 
and  in  addition  it  might,  in  eertain  cases,  be  detrimental 
to  health.  From  the  point  of  view  of  the  life  of  the  plant, 
such  a  small  corn)sion  effect  may  be  negligd»le,  and 
therein  lies  the  danger  of  using  less  resistant  materials. 
It  is  therefore  reassuring  to  know  th.it  not  only  is 
stainless  steel  unaffected  liy  the  majority  of  food  aeids, 
but  also  that  the  food  itself  is  not  <-untaminated  by 
contact  with  the  steel. 

The  next  important  advantage  is  that  stainless  steel  is 
the  same  throughout  its  mass.  It  does  not  rely  for  its 
properties  upon  a  metallic  coating  or  veneer,  and  there 
is  therefore  no  possibility  of  the  siirfaee  pt*eling  or  wear¬ 
ing  away.  If  the  surfaee  of  the  stainless  steel  isseratehed 
or  damaged  in  any  way,  no  harm  is  done  so  far  as  the 
intrinsie  properties  of  the  steel  are  coneerned. 

(leanlineMii 

The  factor  of  cleanliness  is,  or  should  be,  one  of  the 
foremost  considerations  in  the  maintenanee  of  food 
plant.  The  ensuring  of  clean  hygienic  plant  can  form  a 
very  costly  labour  item  in  the  budget  of  a  food-process¬ 
ing  concern.  This  charge  is  redueed  to  a  minimum  when 
stainless  steel  |)lant  is  used.  The  smooth,  bright  surfaces 
of  such  plant  ensure  freedom  from  lodgment  of  the  pro¬ 
duct  or  of  foreign  matter,  and  make  cleansing  a  relatively 
simple  and  speedy  operation.  Besides  the  resistance 
which  stainless  steel  possesses  against  corrosive  attack  by 
food  and  food  acids,  it  has  another  very  valuable  pro¬ 
perty  that  of  being  completely  resistant  to  alkalies  and 
alkaline  cleansers. 

Having  brieflv  considered  the  hygienic  advantages  of 
stainless  steel,  I  would  like  to  direct  your  attention  to  a 
few  of  the  more  important  applications  of  the  steel  in 
the  food  industry. 
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Milk 

ProI)al)Iy  on«>  of  tlio  largest  items  of  food,  and  eertainly 
one  of  great  importanee,  is  milk  and  its  associated  pro¬ 
ducts.  Practically  all  the  milk  which  is  protlneed  is 
handled  in  metal  equipment  at  some  time  in  its  passage 
from  th»“  cow  to  the  consumer,  and  it  is,  therefore,  im¬ 
portant  from  the  viewp»)int  of  general  health  that  the 
hest  possible  (‘(piipnu'iit  he  used.  I  think  I  «*an  truthfully 
say  that  among  all  the  food  industries,  the  dairy  and 
allied  industries  are  the  biggest  users  of  stainless  steel 
ecpiipment. 

Another  process  which  is  making  extensive  use  of  these 
spt‘cial  steels  is  that  for  producing  milk  powder.  Two  of 
tile  biggest  plants  in  the  country  have  been  constructed 
throughout  in  stainless  steel. 

(  ream,  butter,  cheese,  ice-cream,  etc.,  are  other  pro¬ 
ducts  in  the  making  of  which  stainless  steid  plant  is 
used.  Stainless  stiel  is  cpiickly  be«*oming  a  standard 
material  for  containers  in  conservators,  mixing  and 
ageing  vessels  in  connection  with  the  manufacture  of 
ice-cream. 

Other  Foo<Ih 

Itrief  reference  only  can  be  made  to  the  great  number 
of  other  food  products.  Many  of  these,  smdi  as  potted 
meats,  presmves,  etc.,  call  for  boiling  pans.  These  are 
usually  of  the  steam-jacketi'd  type,  and  considerable  usi“ 
is  lu'ing  made  of  stainless  steel  for  this  type  of  ecpiip- 
ment. 

Mixing  machinery  for  bread  and  confectionery  is 
another  avenue  which  stainless  steel  has  enteri-d,  whilst 
use  is  being  made  of  it  in  connection  with  patent  cereals. 

Increasing  use  is  being  made  of  these  special  steels  for 
abattoir  eipiipment,  such  as  rails,  hooks,  chutes  and 
tables. 

There  is  ample  evidence  that  the  food  industries  of 
this  country  are  m  iking  increasing  use  of  the  special 
steels  which  the  steelmaker  has  to  offer,  and  there  is  no 
doubt  that  each  st<*p  taken  r<-presents  a  further  advance 
in  the  safeguarding  of  the  nation’s  health. 


TIN 

The  safety  of  tin  in  contact  with  foods  has  been  recog¬ 
nised  for  centuries,  as  is  shown  by  the  brightly  tinned 
copper  saucepans  of  Homan  origin  which  are  still  to  be 
seen  in  the  British  Museum,  Tinned  i-opper,  brass  and 
iron  have  been  used  ever  since  for  preparing  food  both 
in  the  home  and  on  the  manufacturing  scale,  and  the 
metal  has  acquired  a  reputation  that  makes  the  use  of 
the  terms  “  block  tin  ”  or  “heavily  tinned  ’’  a  generally 
aeeepteil  recommendation  of  hardware. 

Aiiti4|uitv  of  Tin 

Curiously  enough,  the  very  anticpiity  of  its  reputation 
is  by  way  of  being  something  of  a  disadvantage  in  an 
age  which  has  seen  so  much  successful  novelty  that  it  is 
almost  convinced  that  novelty  is  essential  to  success.  It 
is  natural  that  desigiu'i’s  and  ustu's  of  food  apparatus 
and  equipment  should  turn  eagerly  to  new  metals  and 
plastics  in  the  hope  that  the  troubles  they  have  with 
older  materials  may  be  avoided.  This  has  little  novelty 
about  it  and  three  very  obvious  limitations  namely,  a 
low  structural  strength,  a  low  melting  point  and  a  fairly 
high  I'ost.  As  a  ri-sult.  apart  from  a  fi‘w  special  uses, 
such  as  for  cooling  coils  in  acid  licpiors  or  beer,  the 
metal  can  seldom  be  used  alone,  but  tinds  its  main 
outlet  as  a  lining  or  coating  for  cheaper  and  stouter 
metals  that  reipiire  protection. 

In  recent  years  it  has  become  generally  appreciated 


that  the  ability  of  a  sample  of  metal  to  withstand  under 
laboratory  conditions  the  ctirrosive  action  of  a  liquor  is 
no  criterion  as  to  how  large-scale  equipment  built  of 
that  metal  will  behave  under  practical  conditions.  Many 
of  the  most  troublcs(um*  ••ases  of  corrosion  oci-ur  with 
only  mildly  corrosive  solutions  when  they  are  in  ca)ntact 
with  more  than  one  metal  and  galvanic  action  is  set  up. 
The  import. int  thing  is  to  have  the  li<pior  in  contact  with 
the  same  metal  tiiroiighoiit,  in  vats,  pipes,  cooling  coils, 
and  valves.  Tlu“  most  eonvenit'iit  method,  and  it  is  als») 
the  cheap*“st,  is  to  make  the  eipiipment  in  the  con¬ 
structional  materials  best  suited  to  the  job  and  then  to 
tin  them  all  so  that  all  tin*  interior  surfaces  liable  to 
come  in  contact  with  the  licpior  arc  <-oated  with  the 
sam(‘  metal. 

Tinning  Mellioiis 

Th<‘  traditional  method  of  applying  the  tin  is  by  hot- 
dipping.  The  parts  are  cleaned  in  a  dilute  acid  pickle, 
dipped  in  Hux  for  a  moimmt  and  then  immersed  in  a 
bath  of  molten  tin.  After  being  swirled  and  turned,  the 
articles  are  renmved,  held  above  the  bath  for  a  few 
seconds  to  drain,  and  then  allowed  to  cool.  Most  tinners 
give  the  articles  a  dip  in  a  second  finishing  bath. 
Large  pieces  of  ecpiipment  which  cannot  be  immersed  in 
the  bath  are  co.itcd  by  “  wiping  ’’  the  tin  on  the  fluxed 
surface,  using  a  blowlamp  to  heat  the  surface  so  that  it 
becomes  tinned.  It  recpiires  considerable  skill  to  pro¬ 
duce  the  beautiful  lustrous  coatings  of  the  professional 
tinners,  .ind  this  work  is  best  left  to  them. 

In  the  last  year  or  two  methods  of  applying  tin  coat¬ 
ings  by  electrodeposition  have  become  a  commercial 
proposition.  The  article  is  suspended  as  a  cathode  in 
either  an  alkaline  or  an  acid  tin-plating  bath  in  close 
jiroximity  to  an  anode  made  of  block  tin  which  ilissolves 
and  deposits  itself  in  a  nMnarkably  uniform  plating  on 
the  article.  'I'hanks  to  both  types  of  bath  possessing 
excellent  throwing  power,  no  diflieulty  is  experienced  in 
depositing  an  a<lequate  thickness  in  re<‘ess»*s  and  inside 
pipes.  Where  the  article  is  too  big  to  be  immersed  in  a 
bath  the  plating  solution  may  be  poured  into  it  and  the 
tin  anodes  suspended  in  the  solution.  The  article  is  then 
made  the  cathode  and  tin  deposits  itself  in  it. 

Spravinj;  Molten  I'in 

Another  method  that  has  been  us<‘d  a  good  deal  in 
the  last  few  years  is  spraying  molten  tin  on  to  the 
article,  using  a  spray  gun  in  which  the  tin  is  melted  by 
a  flame  of  oxygen-eoal  gas  or  compressed  air  and 
hydrogen.  The  molten  particles  of  tin  are  blown  out  of 
the  nozzle,  and,  impinging  on  the  metal  article,  become 
flattened  into  innumerable  overlapping  discs  more  or  less 
fused  together.  The  article  does  not  become  very  hot 
during  the  process;  and  as,  furthermore,  the  spray  gun 
can  b»*  used  inside  large  equipment  without  dismantling 
it,  this  m(‘thod  is  oft«“n  particularly  valuable  in  repair 
work,  and  remarkably  good  wearing  qualities  have  been 
obtained  with  sprayed  coatings. 

Tin-coated  equipment  is  extremely  resistant  to  the 
majority  of  food  materials,  and  its  life  is  dependent 
chiefly  upon  the  care  taken  in  cleaning.  Abrasives  and 
metal  brushes,  of  course,  scratch  and  wear  away  soft  tin 
coatings,  so  their  use  should  be  avoided.  Apart  from 
this  the  principal  cause  of  damage  is  oxidation  by  the 
air  present  in  cleansing  solutions.  The  life  of  the  tin 
coating  may  be  preserved  by  using  the  cleansing  solu¬ 
tions  very  hot,  since  they  then  contain  the  least  amount 
of  air.  but  the  most  effective  remedy  is  to  use  a  cleanser 
containing  some  sodium  sulphite,  which  removes  any 
free  oxygen  from  the  water  in  the  cleansing  solution  and 
forms  with  it  (ilaiiber's  salt  which  is  harmless  alike  to 
the  tin  coating  and  to  living  creatures.  A  nundter  of 
proprietary  cleansers  for  dairy  ecpiipment  contain  a 
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carefully  balanced  addition  of  this  salt,  and  their  use 
has  been  found  to  prolong  the  life  of  the  tin  coatings 
many  times  over. 


COPPER 

Copper  has  a‘  numbt'r  of  desirabh*  properties  which 
commend  its  use  for  the  manufacture  of  plant  for 
food  processing.  Among  these  properties  are  its  high 
strength,  which  is  maintained  at  moderately  high  tem¬ 
peratures;  its  high  ductility  in  the  annealed  state,  which 
enables  it  to  be  readily  worked  to  any  shape  recpiired 
and  facilitates  alteration  and  repair;  its  ease  of  joining, 
l»y  such  methods  as  welding,  bra/.ing,  soldering;  and  its 
v«‘ry  high  thermal  eondiietivity,  second  tmly  t«i  silver. 
'Phe  exeelh'tit  resistance  to  corrosion  displayed  l)y  copper 
and  its  alloys  is  another  factor  which  has  h‘d  to  its  wi<le 
use  for  footl-proeessing  plant.  It  is  also  the  cheapest  of 
the  non-ferrous  metals  use<l  for  food  ecpiipinent  and  it 
has  a  high  scrap  value. 

DeoxidiMMi  ('opper 

The  type  of  copper  generally  employed  for  the  manu- 
fa<'ture  of  plant  is  deoxidised  copper.  This  variety  has 
«'ome  into  general  use  for  plant  <luring  the  last  decade 
«»r  so  owing  to  the  fact  that  it  can  be  suc<*essfully  welded. 
The  small  amount  of  oxygen  (amounting  to  0  (12  to  tl  tlS 
per  cent.)  pr»‘st‘nt  in  the  tough  pitch  copper  formerly 
used  is  suilicient  to  cause  diflicultv  during  welding  owing 
to  the  interaction  between  the  reducing  gases  of  the  oxy- 
acetylene  Hame  and  the  oxyg<“n,  the  steam  so  formed 
causing  unsoundness  in  the  weld  and  adjacent  metal 
with  consecpient  h)ss  of  strength.  With  deoxidised 
material  the  steam  reaction  is  avoided  and,  if  |)roperly 
made,  the  weld  should  be  as  strong  as  the  parent  metal. 
An  autogenous  welded  joint  is  the  most  satisfactory 
when  corrosive  licpiids  are  to  be  pro<-essed,  and  is  the 
method  gem'rally  employed  for  joining  sheets.  If  e(»rro- 
sion  is  not  anticipated,  sheets  tnay  be  bronze  welded, 
brazed  or  silver  soldered,  and  the  same  methods  are  in 
general  use  for  joints  in  piping  carrying  process  licpiids, 
water  or  steam.  Mechanical  joints  of  the  compression 
type  are  also  used  owing  to  their  ease  of  assembly  and 
the  rapidity  with  which  the  joint  can  be  broken  and  re- 
assembled  when  recpiired. 

PliVisioal  Properties 

The  following  figures  represent  average  values  for  some 
of  the  more  important  physical  and  mechanical  proper¬ 
ties  of  copper : 

TIicnual  CoiKlitctivltif :  (I  Jfi  (  al.  per  cm.*  per  cm.  per 

.s<c.  per 

Cot  ffiriciit  of  Tlu  rtnol  Kxiunisitiu :  0  (HKHtKi. 

.Spcci/fc  Ileal: 

Tetisile  Streiifltli :  H-lo  Ions  per  sq.  in.  {annealed). 

Itnis  per  stf.  in.  {raid  TVttrhetl). 

FAttnflaiion :  .»(>-(;()  per  eenl.  on  2  in.  (ttnnealed). 

.>-20  per  eenl.  on  2  in.  (co/d  icor/,cd). 

A  wide  range  of  copper  alloys  exist  which  can  be  userl 
if  a  strength  or  hardness  greater  than  that  of  copper  is 
re(piircd.  Among  these  alloys  may  be  mentioned  those 
of  copper  with  tin,  nickel,  aluminium,  silicon  and  zinc. 
The  copper-zinc  alloys,  or  brasses,  are  of  the  greatest 
importance  for  general  engine»‘ring  work,  and  therefore 
widely  used  for  the  auxiliary  pliiiit  and  erpiipment, 
though  not  greatly  in  demand  lor  those  parts  actually 
in  contact  with  foods  during  manulacturing  owing  to 
their  lower  <a)rrosion  resistance.  The  tin  luonzes  are 
(|uitc  frecpiently  used  for  making  autoclaves,  and  the 
copper-iin-zinc  alloys,  or  giinmctals,  in  common  with 
many  other  alloys,  are  extensively  used  for  pumps. 


valves,  stirring  gear  and  other  fittings.  Apart  from  the 
brasses,  there  is,  generally  speaking,  little  difference  in 
corrosion  resistance  between  copper  and  the  copper 
alloys  in  use. 

I  ses  in  Food  Industrv 

Copper  is  very  extensively  used  for  manufacturing  pro¬ 
cesses  involving  boiling  of  sugar  solutiims  and  fruit 
juices.  In  the  refining  of  the  sugar,  and  the  concentra¬ 
tion  of  glucose  solutions,  copper  evaporators  are  use<l, 
while  in  the  preserve  and  confectionery  trades  eop|)er 
boiling  pans  are  commonly  iise«l.  In  the  latter  opera¬ 
tions  the  high  thermal  conductivity  an<l  low  specific  heat 
of  copper  enable  the  itoiling  operation  to  be  completed 
in  the  shortest  possible  time,  with  eonsecpient  maximum 
throughput  and  minimum  loss  of  flavour.  If  delicate 
flavours  are  involve<l,  vacuum-pans  are  used,  which  are 
also  made  of  copper.  Stirring  gear  is  usually  made  of 
bronze  or  giinmetal. 

In  contact  with  senne  foodstuffs,  very  small  quantities 
of  copper  may  go  into  solution  and  cause  or  accelerate 
the  development  of  undesirable  flavours.  In  such  east's 
the  use  of  tinned  copper  is  widely  adoptetl,  as  by  this 
means  the  ease  and  «‘eonomy  of  fabrication  in  copper  is 
maintained,  while  the  tin  coating  prevents  any  con¬ 
tamination  of  the  foodstuff.  Tinned  copper  is  used  in 
the  milk  industry  for  such  purposes  as  piping,  pasteur¬ 
ising  and  refrigerators.  In  the  manufacture  of  condensed 
and  dried  milk,  the  copper  evaporators  are  often  un¬ 
tinned,  as  untler  these  eontlitions  the  copper  does  not 
have  any  «leleterious  action  on  the  product.  Tinned 
copper  pans  for  general  household  and  restaurant  ••»)ok- 
ing  have  been  use<l  for  centuries,  and  at  the  present  time 
are  in  common  use  in  hotels  and  ships  where  their 
robustness  is  a  great  advantage. 

Copper  equipment  (which  may  be  tinned)  is  used  in 
almost  every  ease  where  evaporation  of  solutions  is  re¬ 
quired  in  the  manufacture  of  extracts  of  all  kinds. 

Silver-lined  copper  plant  is  sometimes  used  more  par¬ 
ticularly  in  contact  with  acetic  acid  and  vinegar  if  a  very 
pure  product  is  required.  The  silver  coating  is  generally 
applied  as  a  sheet  lining,  though  in  some  instances  an 
eleetrodeposit  of  silver  may  give  satisfaction. 


MONEL  METAL  AND  NICKEL 

Although  both  Monel  Metal  and  ni<'kel  are  used  for  a 
wide  variety  of  purposes  their  advantages  are  conspicu¬ 
ously  apparent  in  the  wide  range  «)f  established  uses  in 
the  food  production  and  canning  industries. 

The  operations  in  most  food  processing  plants  fall 
naturally  into  divisions,  such  as  separating  and  grailing, 
grinding,  straining,  cooking,  etc.  The  e(piipment  used 
for  each  process  varies  considerably  according  t(»  the 
character  of  the  product  handled. 

Sorlin",  and  (ira<lin^ 

Simple  sorting  operations  are  frequently  earrie<l  out 
on  tables.  Various  types  of  tables  are  used,  some  being 
fitted  with  pans  and  belt  conveyors,  but  in  the  majority 
of  eases  ordinary  flat-topped  tables  are  employed. 

Monel  Metal  is  widely  used  for  this  type  of  equipment. 

It  is  also  used  f«>r  screens  and  perforated  drums  in 
various  types  of  sepaiating  equipment. 

Owing  to  its  great  resistance  to  the  corrosive  action 
of  brines,  it  is  extensively  em|)loyed  for  grading  machines 
which  depend  upon  using  brines  for  the  operation. 

V('a»«liing'  and  llriiiin" 

The  properties  which  make  Monel  Metal  suitable  for 
this  service  are  resistauee  to  the  attacks  of  abrasions 
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and  oi  (•(•rrosivt*  materials.  Aimnifi  tlie  various  types  of 
washers  whieli  have  het-u  made  from  this  metal  ari‘  the 
rotary  seri'eu,  liorizontal  tal>le.  and  tank  and  basket 
types. 

Monel  Metal  washers  are  employed  for  eleansinsr 
spinach  and  as|)arafins,  where  it  is  necessary  to  use 
materials  which  will  withstand  abrasive  a«-lion  of  sand 
and  ifrit.  .lars,  bottles  and  oth«‘r  containers  an*  also 
washed  in  Monel  Metal  ecpiipment.  Most  of  these 
washers  are  power-driven  ma<‘hines,  in  which  it  is  neces¬ 
sary  to  use  alkaline  and  chlorine  sterilisin'!  solutions. 

In  canneries  Monel  Metal  tanks  are  replacin'!  wocnlen 
ones  for  the  briniii}!  of  pt‘as.  Ileatinj!  «'oils  for  thesi* 
tanks  are  likewise  mad<‘  of  Monel  ?letal. 

Within  recent  years  great  progress  has  been  ma»le  in 
the  design  and  operating  ellieieney  of  the  various  con¬ 
veying  systems  used  in  nuMlern  plants.  Monel  Metal 
possesses  a  combination  of  physical  and  chemical  pro¬ 
perties  particularly  suitable  for  the  eonstruetion  of  ecpiij)- 
ment  of  this  character:  hence  its  use  in  almost  every 
type  of  conveyor.  For  general  conveying,  >pirally  woven 
mesh  is  commonly  used;  other  conveyor  belts  are  made 
from  strip  or  sheet.  In  meat-packing  plants  Monel 
Metal  has  been  adopted  for  conveyor  pans  and  tables. 

Dryino,  Illanoliiiig  and  braiding 

The  conditions  met  with  in  drying  operations  vary 
from  mildly  corrosive  to  strongly  corrosive  and  from 
lightly  abrasive  to  heavily  abrasive,  or  combinations  of 
both  may  be  encountered.  Rotary  drums,  shelf  dryers, 
jacketed  drums,  vacuum  dryers,  centrifugals  and  spray, 
compartment,  tubular  and  agitator  dryers  are  all  em¬ 
ployed. 

Heeause  of  its  resistance  to  the  corrosive  inflenee  of 
steam,  moisture  and  the  juices  of  the  products  handled. 
Monel  Metal  finds  many  applications  from  the  large 
rotary  blanehers  to  the  simple  erate  or  dipping  basket 
used  for  scalding  operations. 

Mixing 

Mixing  may  be  carried  otit  tinder  high  positive  pres¬ 
sure  or  in  a  vacuum,  and  liquids,  pastes  or  solids  may 
all  be  treated.  Monel  Metal  has  been  widely  adopteil  for 
mixing  equipment  on  account  of  its  great  strength  and 
resistanci*  to  corrosion.  Portable  mixers  for  clamping  on 
to  tanks  are  usually  fitted  with  Monel  Metal  shafts  and 
projiellers.  This  type  of  equipment  has  been  successfully 
used  for  many  years  in  the  processing  of  numerous  cor¬ 
rosive  products. 

Filtering,  Clarifying  and  Straining 

Monel  Metal  is  widely  employed  for  filter  cloth  in 
simple  gravity  filters.  It  is  also  employed  in  many  types 
of  rotary  and  continuous  filters,  and  frequently  the 
whole  of  the  filter  drum  and  tank  are  made  from  the 
metal. 

Roth  Monel  Metal  and  nickel  filter  cloth  are  standard 
products  of  regular  wire  cloth  manufaeturei s. 

Where  centrifugal  extractors  are  employed.  Monel 
Metal  is  freipiently  used  for  baskets,  wire  cloth  liners 
and  bowls.  For  bowls  used  with  high-speed  centrifuges, 
tensile  strength  is  an  important  requirement.  Monel 
Metjil  bowls  of  this  type  are  extensively  used  in  the 
clarifying  of  fruit  juices,  syrups,  etc. 

Filters  using  a  system  of  edge  filtration  and  employing 
a  series  of  thin  Monel  Metal  discs  are  also  employed. 

<’ookiiig  kettloH 

Steam-jacketed  and  plain  kettles  are  used  for  cook¬ 
ing  operations  in  most  fooil-prodiiet  factories.  This  is  a 
type  of  service  for  which  Monel  Metal  and  nickel  are 


Ten-gallon  tipping  pan  with  gas  jet  firing  and  swivelling 
gas  pipe  eoniieetiun. 

{('inirirsy.  Morion  Mnilii)ir  Co.,  I.lil.) 

pre-eminently  suitable,  and  in  numerous  plants  difli- 
eulties  encountered  in  the  cooking  of  foodstuffs  have 
been  eliminated  by  the  adoption  of  these  materials. 

Widely  diversified  products,  such  as  soups,  chickens, 
puddings,  dates,  chutney,  cherries,  cranberries,  pine¬ 
apple  and  other  fruits,  syrups,  macaroni,  jams,  marma¬ 
lade  and  jellies,  tomato  products,  sauces  and  legumes, 
are  handled  in  nickel  equipment. 

The  ease  with  which  Monel  Metal  and  pure  nickel  can 
be  coiled  and  the  ready  availability  of  the  necessary 
nickel  fittings  has  resulted  in  many  manufacturers  adopt¬ 
ing  them  for  equipment  requiring  strength,  durability 
and  cleanliness. 

Such  coils,  because  of  their  clean,  smooth  surface  and 
freedom  from  corrosion,  have  a  high  rate  of  heat  trans¬ 
fer.  They  are  now  used  in  contact  with  syrups,  brines, 
fruit  juices,  milk,  soups,  tomato  products,  jams  and 
jellies,  clam  broth  and  beverages. 

Filling  and  Packaging 

Monel  Metal  is  employed  for  various  components  of 
filling  and  packaging  machines,  particularly  those  which 
come  in  actual  contact  with  the  product.  Resistance  to 
corrosion  is  important  in  most  eases,  for  brine,  vinegar, 
fruit  and  vegetable  acids  and  similar  corroding  media 
may  be  present.  High  strength  is  also  necessary,  for 
parts  of  filling  machinery  are  often  subjected  to  hard 
usage. 

Typical  components  of  filling  machines  made  from 
Monel  Metal  include  hoppers,  chutes,  slides,  cylinders 
and  plungers,  springs,  valve  parts,  tubes,  feeding 
mechanisms,  bolts,  nuts,  studs,  drip  pans,  and  plates, 
etc.  In  some  eases  pure  nickel  is  employed. 

Fruit  Juice  Pmcosiiig 

The  widespread  use  of  Monel  Metal  equipment  in  fruit 
juice  factories  is  due  to  the  fact  that  it  is  not  harmfully 
affected  by  citric,  malic  or  other  fruit  acids.  Monel 
Metal  is  employed  for  components  of  slicing  and  cutting 
machines,  table  tops,  hoppers,  sinks,  pans,  conveyors, 
pipe  lines,  heating  coils,  extraction  burrs,  clarification 
apparatus  and  filter  cloth. 
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PiiiT  nickt‘1  is  widfly  t'inployt'd  in  this  industry  for 
stills  and  ilispcnsin^  rqiiipimuit. 


Kisli* Packing  Kqiiipniont 

The  I'fsistancf  of  Montd  Mftal  to  ahrasion  comhiiu'd 
witli  its  iininiinity  to  tlie  corrosiNe  action  of  salt  and 
fresh  water  make  it  an  exceptionally  siiitahle  material 
to  use  for  fish-paekini'  equipment.  Hoppers,  storaye 
hins  and  measuring  utensils  are  all  made  from  the  metal. 

In  qiiiek-free/.inji  systems.  Monel  Metal  equipment,  in- 
eludini;  tilletin;;  machines,  euttiu<;  tables,  deeapitatini; 
machinery,  brining  equipment  and  Klliiit;  machines,  is 
employed  on  an  extensive  scale. 


ZINC 

'Pile  uses  of  zinc  in  the  food  industry  are  numerous, 
but  for  the  purpose  of  this  short  review  the  use  of  the 
metal  in  one  form  only  will  be  discussed — that  is,  in 
sheet  form. 

Zinc  coating's  have  not  yet  found  extensive  use  in  the 
food  industry.  (Galvanised  sheet  with  a  heat-treated 
surface  is,  however,  used  for  refrifierators.  The  specially 
treated  surface  is  enamelled. 


Zinc  AIIovh 

Zinc  alloys  are  beeomini'  more  used,  especially  in  e(»n- 
neetion  with  small  manufaeturini'  machines  and  fooil 
utensils  such  as  potato  peelers,  »‘}:y  beaters,  etc.,  that 
are  in  more  common  use  in  AmtTiean  homes  than  in  this 
country.  This  enables  such  articles  to  be  mass-produced 
at  a  >freatly  reduced  cost.  Althoiiijh  the  use  of  thes*- 
alloys  is  not  very  extensive  in  the  food  industry  at  the 
present  time,  modern  <levelopments  are  inereasinff  their 
use,  and  they  are  likely  to  be  much  more  popular  in  the 
future. 

Sheet  zinc  is  used  in  a  number  of  forms  in  the  food 
industry,  but  before  diseussins;  these  various  uses  it  is 
well  to  note  the  standard  sizes  of  the  sheet  used  in  this 
country.  These  are  7  ft.  by  ft.  and  S  ft.  by  ft. 
When  usinji  sheet  zinc  it  is  advisable  to  use  it  in  these 
standard  sizes  and  to  avoid  cutting  as  much  as  possible. 

Zinc  is  rolled  to  the  Zinc  (Gau^e,  which  rises  in  num¬ 
ber  with  thickness,  and  should  not  be  confused  with  the 
Imperial  .Standard  Wire  (Gauge,  The  table  on  the  right 
explains  the  Zinc  (Gauge  : 


Idiiin^  Material 

One  of  the  most  extensive  uses  of  zinc  in  the  food  in- 
<lustry  is  for  lining  bins  used  for  storing  grain.  Hour, 
and  other  foodstuffs.  The  metal  has  special  pr(»perties 
which  make  it  particularly  suitable  for  this  purpose.  It 
is  impervious  to  attack  by  rodents,  which  cannot  gnaw 
through  the  metal.  Small  insects  have  great  dillieidty 
in  sealing  the  surface  of  the  zinc.  This  property  is  due 
to  the  rolled  zinc  having  a  very  smooth  surface,  on 
which  insects  find  it  very  diHieult  to  obtain  a  foothold. 
The  surface  of  the  metal  usually  feels  slightly  greasy. 

In  countries  which  are  liable  to  locust  plagues,  zinc 
has  always  had  an  extensive  use  due  to  this  property. 
The  field  in  which  the  locusts  have  deseeniled  is  sur¬ 
rounded  by  a  fence  of  zinc  sheets,  and  a  trench  is  dug 
just  insitle  this  fence.  The  trench  is  filled  with  paraflin, 
or  some  other  inflammable  sid»stanee,  and  set  on  tire. 
Any  locusts  that  are  able  to  cross  the  fire  barrier  find 
it  impossible  to  scale  the  fence  and  slip  back  into  the 
trench  and  are  burned. 


Tablk  showinc.  the  Weights  of  Various  (Gauiies 
OK  Zinc  Sheets 

Based  on  1  square  foot  x  1  in.  thiek  =  .‘t7- bVi  lbs. 
(Sp.  (Gr.  7  ti). 
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Sugar  melting  and  mixing  tank,  with  the  water  calibrating 
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HYDROGEN  SWELLS 

Specially  Contributed 

Hydrogen  swells  have  been,  with  eerlaiii  types  of  fruit,  one  of  the  ma  jor  problems 
of  fruit  eanniiig.  As  the  author  points  out,  the  alleviation  of  the  trouble  lies 
in  the  hands  of  both  the  ean  maker  and  the  eanner,  and  a  radieal  eiire  is  suggested. 


ONK  OK  the  most  important  single  problems  con- 
frontiiifi  tlu‘  camiiiif'  industry  is  the  prevention  of 
spoilage  due  to  hydroffen  swells.  This  j^roblem  has  been 
enjiaitiiifi  the  attention  of  research  chemists  for  many 
years,  and  some  tanj^ihle  prof^ress  has  now  been  made 
towards  its  solution.  It  is  the  purpose  of  this  article  to 
f>ive  a  biief  ri'view  of  this  work  to  date,  of  the  results 
which  ha\e  been  achieved,  and  to  snj.^f4est  practical 
means  whereby  canners  may  reduce  or  even  eliminate 
hydrof'en  swells. 

Arid  Attack  on  'I'inplato 

Hvdr(»f'en  swells  are  caused  by  acid  attack  on  the 
metals  of  which  the  can  is  made,  and  occur  mainly  in 
canned  fruits.  The  metals  dissolve  in  the  acid  syruj) 
derived  from  the  fruit,  and  a  correspond iiifi;  amount  of 
hydrom-n  is  evolved.  This  hydrogen  collects  in  the 
headspace,  causing,'  the  vacuum  ori/^inally  there  to  be 
reduced  to  zero,  and  finally  buildin|.>  up  a  pressure  which 
bulf'es  out  first  one  and  then  both  ends  of  the  can,  ren- 
derinjj;  it  unsaleable,  ('aimed  fruit  varies  cfinsiderably 
in  its  shelf  life,  some  \arieties  formin}j:  swells  after  per¬ 
haps  nine  months’  storaj^e  while  others  last  perfectly  for 
two  years  or  more. 

It  minht  be  thouf^ht  that  the  syruj)  containiiif’  most 
acid  would  be  most  j)rone  to  hydroj^en  swells.  This  is 
not  so;  all  fruits  contain  acid  in  varyinj'  amounts,  but 
there  is  no  correlation  between  tlu-  corrosive  jxiwers  of 
a  fruit  and  the  amount  of  acid  it  t'ontains.  It  is  now 
known  that  the  intensity  of  attack  on  a  metal  by  an  acid 
does  not  dejM  ial  on  the  concentration  of  acid  as  such,  but 
on  the  concentration  of  free  “  hydro;jen  ions”  to  which 
it  }.>ives  rise.  The  hydrogen  ion  concentration  in  solu¬ 
tions  of  weak  acids  sueh  as  cm  cur  in  fruit  syru|)s  is  very 
small,  and  to  avoid  tlx*  inconvenience  of  thinkin;.;  of  and 
nderrin^  to  minute  (juantities,  effective  acidity  is  now 
e.\|)ressed  by  the  well-known  /)H  scale,  on  which  tiu* 
acidity  of  a  |)er  ci  nt.  solution  of  hydrochloric  acid 
has  a  /)H  \alue  of  o  while  |)ure  water  has  a  /)H  \  alue  of 
7.  On  this  scale  of  two  solutions  whose  /)H  vahu  s  differ 
by  unity,  the  one  with  the  lower  value  is  ten  times  as 
stroni;  in  hydrogen  ions  as  tlu-  other.  The  /)H  values  «)f 
fruit  syruj)s  ran^*-  from  about  ^  to  5  i.c.,  their  |)idj)or- 

tioiis  of  hydrojifu  ions  and  tluir  effective  acidity  ran;.;*- 
from  oiu'-thousandth  to  one-hundred  thousandth  of  that 
in  “  normal  ”  (.p<)5  |)er  cent.)  hydrochloric  acitl. 


Ktreots  4)1'  Aeiil  A4l<]iti4in 

If  attack  on  the  metal  of  cans  were  to  depend,  as 
would  be  exj)ected,  on  effective  acidity,  then  syrujis  of 
low  /)H  would  be  more  corrosi\e  than  those  with  hij;her 
/)H  values.  KxjH-rience  has,  however,  shown  that  in 
general  the  reverse  is  true,  and  it  has  in  fact  been  found 
that  for  certain  fruits  cfirrosive  action  is  diminished  by 
adding  acid  to  the  syru|>s.  For  instance,  if  citric  acid 
(the  acid  most  commonly  found  in  fruits)  is  added  to 
|)acks  of  white  cherries  or  |)runes,  a  longer  shelf  life  is 
obtained.  This  is,  however,  not  a  general  result,  and 
when  acid  has  been  added  to  other  fruits  it  has  been 
found  that  the  failures  are  as  numerous  as  the  successes. 
The  beneficial  effects  of  adding  acid  to  white  cherries 
can  only  be  ex|)lained  as  some  effect  jieculiar  to  that 
fruit  and  unconnected  with  /)H.  Kvidently  in  order  to 
understand  the  causes  of  and  factors  influencing  hydrogen 
swells  it  is  necessary  to  eiKjuire  more  closely  into  the 
corrosion  |)rocessi*s  occurring  in  the  can. 


^leeliuiiisni  4)1'  ('4)rr4)si4)i) 

The  actual  dissolution  of  a  metal  in  an  acid  with  the 
evolution  of  hydrogen  does  not  take  |)lace  as  a  single 
reaction  o\-er  tlu-  whole  of  the  metal  surface,  but  the  two 
j)rocesses  are  se|)aratetl.  .\{  ciataiu  s|)ots  the  metal  dis¬ 
solves  and  at  others  hydrogen  gas  is  formed,  and  it  is 
found  that  the  s|)ots  where  metal  is  dissolx  ing  are  electro¬ 
negative  with  res|)t‘ct  to  thost-  where  hydrogiai  is  evolved 
a  |)otentiaI  dilfi'ieiua'  is  st  t  uj)  and  a  cuna-nt  flows 


A  Hound  euii  and  u  hydrogen  nwell. 
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through  the  metal  from  positive  to  negative  areas  and 
back  through  the  acid  solution.  If  instead  of  one  such 
metal  there  are  two  immersed  in  acid  and  connected 
together,  one  metal  will  be  electro-negative  to  the  other, 
and  will  dissolve,  with  the  evolution  of  a  corresponding 
amount  of  hydrogen  at  the  surface  of  the  other  metal. 
This  action  will  go  on  simultaneously  with  that  which 
would  take  place  if  the  two  metals  were  separated,  with 
the  result  that  the  dissolution  of  the  more  negative  metal 
will  be  accelerated  and  that  of  the  more  positive  metal 
will  be  retarded.  Now  tinplate  always  contains  holes  or 
pores  in  the  tin  coating  where  the  steel  baseplate  is  e.\- 
posed,  so  that  in  a  plain  can  packed  with  fruit  there 
exists  at  each  pore  a  minute  electric  battery  with  the  tin 
dissolving  and  hydrogen  being  e\ol\ed  at  the  steel  sur¬ 
face.  Hut  there  is  also  another  effect  which  comes  into 
play.  The  current  flowing  in  the  local  batteiy  is  con¬ 
trolled  by  the  voltage,  which  at  the  first  contact  between 
acid  syrup  and  tin  may  be  considerable.  With  the  first 
pass;ige  of  current,  however,  the  metal  surfaces  are  in¬ 
stantaneously  changed  and  the  nature  of  the  solution  in 
contact  with  them  is  altered  in  such  a  way  as  to  diminish 
the  effective  voltage,  and  in  consequence  the  current  falls 
until  a  steady  state  is  reached  with  a  small  steady  current 
flowing.  This  effect  of  the  current  in  reducing  voltage 
is  termed  polarisation  and  the  amount  of  polarisation 
occurring  is  influenced  by  various  substances  present  in 
the  syrup.  The  amount  of  hydrogen  evolved  is  propor¬ 
tional  to  the  current  flowing,  and  those  substances  which 
cause  the  voltage  to  drop  so  that  the  current  is  small 
allow  only  a  slow  evolution  of  hydrogen  to  take  place — 
in  fact,  they  are  inhibitors  of  corrosion,  while  substances 
which  have  the  opposite  effect  are  accelerators  of  cor¬ 
rosion  and  promoters  of  hydrogen  swells. 


Measureiiieiit  <>f  ('orrosivo  l*ower 

On  the  basis  of  the  mechanism  of  corrosion  given  above 
it  has  been  possible  to  suggest  a  method  whereby  the 
corrosi\e  powers  of  a  canned  fruit  may  be  measured  and 
hence  its  shelf  life  predicted.  Furthermore,  some  idea 
can  be  gained  of  what  classes  of  substances  are  likely  to 
be  accelerators  or  inhibitors  of  corrosion,  thus  making 
their  isolation  and  identification  easier,  and  suggesting 
new  substances  which  can  be  used  as  inhibitors.  Much 
remains  to  be  done  in  this  field,  but  it  has  been  very 
firmly  established  that  sulphur  dioxide  in  a  fruit  syrup 
is  a  strong  accelerator  of  corrosion,  even  when  only  a 
few  parts  per  million  are  present.  Sulphur  dioxide  and 
pns>ibly  other  corrosion-promoting  sulphur  compounds 
in  a  s\Tup  may  Ih‘  derived  from  the  sugar,  from  spray 
residues  ou  tlie  fruit,  and  pos.sibly  from  c(»louring 
matters.  It  is  unfortunately  impossible  to  manufacture 
>ugar  whicli  is  guaranteeil  free  from  sulphur  dioxide,  but 
unbilled  sugar  is  less  likely  to  contain  it.  Before  the  war 
began  arrangements  had  lurn  made  by  which  sugar 
manufacturers  would  test  each  batch  of  sugar  and  set 
.iside  for  canners  those  containing  negligible  amounts  of 
sulphur  ilioxide.  Fruit  contaminated  from  sulphur  sprays 
is  hard  to  eliminate,  but  most  growers  are  now  aware  of 
the  dangers  of  using  such  sprays  after  the  fruit  has 


Top:  Side  seam  of  an  unused  ean. 

Bottom:  Side  seam  of  a  "flush  laecpiered ean  of  plums 
after  12  months,  storage.  Very  little  ditferenee  ean  be 
observed. 

started  to  form,  or  of  spraying  adjacent  trees  of  a  later 
varieU'  from  whence  the  spray  may  be  carried  by  the 
wind. 

.An  important  accelerator  of  corrosion  is  the  natural 
colouring  matter  of  the  fruit,  and  the  effect  of  ripeness 
on  hydrogen  swells  is  now  under  investigation.  As 
regards  inhibitors  nothing  satisfactor\-  has  been  dis¬ 
covered.  Gelatine,  agar,  pectin  and  other  substances 
have  been  suggested  and  tried,  but  their  beneficial  effects 
are  slight  and  uncertain.  Beet  sugar  sometimes  contains 
an  inhibitor  and  it  may  on  this  account  be  preferable  to 
cane  sugar. 

The  ranner's  Part 

It  is  in  the  canning  factory  itself  that  most  can  be 
done  towards  minimising  hydrogen  swells.  One  of  the 
most  important  operations  from  this  point  of  view  is  the 
exhausting  process.  Cans  are  given  a  preliminaiy  heat 
treatment  or  exhaust  before  seaming  on  the  top  end. 
with  the  twofold  object  of  driving  out  air  from  the  fruit 
and  of  heating  and  partly  replacing  with  water-vapour 
the  air  in  the  free  space  at  the  top  of  the  can.  When 
a  preheated  can  is  seamed  and  eventually  cooled,  the 
heated  air  contracts  and  the  water-\apour  condenses, 
creating  a  partial  vacuum  inside  the  can.  The  higher 
the  vacuum  the  longer  it  takes  for  the  evolvetl  hydrogen 
to  reduce  it,  and  to  build  up  a  pressure  sufficient  to  bulge 
out  the  ends  of  the  can.  The  hotter  the  contents  of  the 
can  are  just  before  seaming  the  better  the  vacuum,  and 
it  is  advisiible,  for  this  reason,  that  the  exhausting  treat¬ 
ment  should  be  as  thorough  as  possible.  .A  second  irn- 
ptirtant  factor  is  the  si/e  of  the  free  space  at  the  top  of 
the  can.  The  larger  the  space  In  tween  the  surface  of  the 
contents  and  the  untlerside  of  the  to{)  eiul,  the  longer  it 
takes  for  the  can  to  become  a  hyilrogen  swell.  On  the 
other  hand,  the  space  must  not  Ik-  t(H)  large  or  complaints 
of  under-filling  will  result.  .A  suitable  distance  is  a 
quarter-inch  In  tween  the  top  of  the  contents  and  the  end. 

Thirdly,  the  formation  of  hydrogen  swells  is  affected 
by  the  temperature  of  storage,  C'ans  are  cooled  in  water 
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afUT  the  cooking  process,  and  it  is  cnstoniarv  to  remove 
them  befori-  they  are  (jnite  cool  in  order  that  the  water 
may  dry  oil  them  cjuickly.  If  they  are  packi-d  into  cases 
and  these  are  hnilt  np  into  stacks  while  the  cans  are  still 
warm,  it  is  certain  that  the  cans  in  the  middle  of  the 
stacks  will  take  many  weeks  to  cool  down.  At  a  tem¬ 
perature  of  ()5°  !•'.  a  can  becomes  a  hydrogen  swi-11  very 
much  inori-  rapidly  than  it  does  at  ordinary  temperatures 
of  (>5°  F.,  sf'  that  the  cans  in  a  stack  at  a  temj)eratnre 
of  about  95°  F.  for  a  month  are  actually  several  months 
nearer  becoming  hydrogen  swells  than  if  they  had  been 
stored  under  cooler  conditions. 

'I'lie  Can  Maker's  Task 

Finally,  what  is  the  can  maker  able  to  do  towards  pre¬ 
venting  liydrogen  swells?  It  has  already  been  stated  that 
all  tinplate  has  pores  in  the  tin  coating — i.e.,  numerous 
minute  patches  where  the  steel,  baseplate  slu)ws  througli 
—and  it  may  be  years  before  tinplate  is  made  free  from 
pores,  if  indeed  this  ever  Ix-comes  possible  at  all.  Since 
tile  steel  is  expo.sed,  the  composition  of  the  steel  baseplate 
is  a  factor  influencing  hydrogen  swells,  and  intensive 
research  work  has  been  carried  on  for  many  years  on 
the  subject  both  in  this  country  and  in  the  I’nited  States. 
Tile  recently  introduced  priK'ess  of  “  cold  reduction  ”  has 
been  found  particularly  beneficial,  largely  because  steel 
rolled  by  this  method  can,  and  indeed  must,  lx-  of  such 
a  composition  as  to  give  high  resistance  to  chemical 
attack. 

'I'lie  lleiiiedy  —  a  CoiiipleU*  Can  Lining 

The  best  nietlutd  and  the  one  that  is  likely  to  supersede 
all  others,  which  are  only  palliatives,  is  a  complete  inert 
covering  on  the  inside  of  the  can.  C'ans  for  red  fruits 
like  strawberries  or  red  plums  are  now  supplied  with  an 
internal  covering  of  laccpier,  the  jiurjio.se  of  which  is  to 
preserve  the  colour  of  the  fruit.  Kxisting  laccpiered  cans 
are  just  as  suscejitible  to  hydrogen  swells  as  plain  cans, 
because  the  lacipier  is  applied  before  the  can  is  niatle  up, 
and  the  mannfacturing  processi's  must  necessarily  damage 
the  layer  of  laciiuer,  particularly  near  the  side  seam,  ex¬ 
posing  ajiproximately  ecpial  areas  of  tin  and  steel  to  the 


Side  seams  of  standard  laeipiert'd  cans  of  plums  which  had 
become  hydrogen  swells  after  12  months'  storage. 


attack  of  fruit  acids.  The  attack  being  concentrated  on 
a  small  area  of  tin  soon  dissolves  it,  and  hydrogen  is 
e\-oK-ed  just  as  rapidly  from  the  area  of  steel  exposed 
as  it  would  be  from  the  tinplate  of  a  plain  can.  Several 
methods  have  been  tried  for  lac(piering  the  can  after  it  is 
made  up,  thus  eliminating  breaks  in  the  laccjuer  coating 
due  to  the  manufacturing  processes,  and  one  is  now  in 
commercial  operation,  jiroducing  a  can  with  an  almost 
perfect  lac(|uer  coating.  These  “  flush  lac(|uered  ”  cans 
ha\e  been  a\ailable  to  canners  for  the  first  time  on  a 
large  scale  this  year.  They  will  give  a  shelf  life  two  to 
three  times  as  long  as  that  obtained  with  ordinary  cans, 
and  their  contents  should  thus  be  sold  and  consumed 
long  before  the  cans  become  hydrogen  swells. 


Metals  in  the  Food  Industry 

(Continued  from  page  13) 

Sheet  zinc,  when  used  for  lining  storage  bins,  ete.,  is 
joineil  in  the  same  manner  as  other  sheet  metals  — that 
is,  by  wehled  joints  or  by  .soldering.  If  the  substanee 
whieli  is  being  stored  is  rather  fine,  it  is  advisable  to 
have  a  soldered  joint,  and  the  most  suitable  eomposilion 
of  solder  for  use  on  zinc  sheets  is  UU/  Ml  Tin /Lead,  eon- 
taining  no  antimony. 

Sheet  zine  is  also  used  in  large  (piantities  for  lining 
food  containers  used  on  railways,  espe«'ially  in  tro))ieal 
countries,  and  in  eonjiinetion  with  these,  perforated 
sheet  zine  grills  and  ventilators  are  fr«-(piently  used. 
F'eiforated  zine  is  obtainabh*  in  a  large  range  of  per- 
forations,  ami  in  various  thiekne.sses  of  sheet. 

.fur  uiid  Ilotlle  <'u|ih 

In  .Vmeriea  ime  (d’  the  most  important  uses  of  sheet 
zine  in  the  food  industry  is  for  tin*  inanufaetun*  of  jar 
and  bottle  caps.  These  zim  caps  are  presst-d  out  of 
sheet  zine.  and  the  upp(‘r  portion  of  the  cap  contains  a 
mouhh'd  glass  thse.  \  rubber  ring  is  then  fitted  into 
this  cap,  and  it  is  screwed  on  to  the  jar.  The  jars  are 
generally  obtainable  in  pint  and  cpiart  sizes,  and  the 
rubber  ring  which  forms  the  seal  is  obtainable  at  any 
store. 

In  .Vmeriea  these  jars  are  eominoniy  referred  to  as 
“  Mason”  jars,  and  to  housewives  all  over  the  country, 
particularly  those  in  the  rural  districts,  are  an  essential 
part  of  kitchen  equipment. 


A<  KM)\<iLEI)(;.MEM'S 
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PROFESSOR  J.  C  DRUMMOND 

REVIEWS 

CANNED  FOODS  IN  RELATION  TO  HEALTH— a  special  article  written  for 
The  Lancet  by  SIR  WILLIAM  SAVAGE. 

HALF  THREE-SCORE  YEARS  AND  TEN 


This  is  definitely  my  experience  of  over  thirty- 
five  years’  continuous  study  of  these  food  poisoning 
outbreaks.”  So  reads  a  pregnant  sentence  of  Sir  William 
Savage’s  outstanding  review  of  the  present  position  of 
canned  foods  in  relation  to  health  which  appeared  in  a 
recent  issue  of  The  Lancet  *  What  a  period  his  experi¬ 
ence  covers !  I  wonder  how  many  people  realise  that  it  was 
as  recently  as  1908  that  the  forerunners  of  the  Ministry' 
of  Health,  the  Local  Government  Board,  drew  attention 
to  an  “  improved  system  ”  which  a  progressive  London 
factory  had  introduced  only  a  year  or  two  before  for 
controlling  the  quality,  particularly  the  keeping  quality, 
of  canned  foods.  The  “improved  system”  was  a  novelty, 
at  all  events  so  far  as  this  country  was  concerned,  and  it 
consisted  of  nothing  more  than  the  institution  of  a  certain 
amount  of  bacteriological  control,  which  by  modern 
standards  would  appear  primitive  to  a  degree. 

The  Beginning 

The  opening  of  the  twentieth  century  really  marked  the 
beginning  of  the  canned  food  industry  as  we  know  it 
to-day.  There  was,  it  is  true,  a  century  of  history  since 
the  little  factory  in  Blue  Anchor  Road,  Bermondsey, 
had  turned  out  the  first  hand-made  canisters  of  heavily 
tinned  wrought  iron  packed  with  “  Corned  round  of 
beef  ”,  but  most  of  that  were  best  forgotten.  It  had 
started  well.  Donkin  and  Hall’s  “Preserved  Provisions” 
earned  an  enviable  reputation  before  Waterloo  was 
fought,  but  the  industry  was  born  before  its  time. 
Science  had  little  or  nothing  to  offer  in  guiding  its  early 
years.  Ignorance  of  the  simple  fact  that  heating  is  more 
important  than  expulsion  of  air  brought  disaster  when 
enterprising  manufacturers  tried  to  prepare  much  larger 
packs  than  the  pioneers  had  turned  out.  The  public 
began  to  hear  disturbing  tales  of  the  masses  of  putridity 
found  when  cans  of  meat  were  opened.  A  rising  tide  of 
scandal  so  alarmed  the  Admiralty  that  in  1850  a  Select 
Committee  of  Enquiry  sat.  The  Minutes  of  the  Evidence, 
published  two  years  later,  profoundly  shocked  the  public, 
and  to  justifiable  fear  the  wildest  rumours  added  un¬ 
reasonable  alarm.  What  a  legacy  of  distrust  and  sus¬ 
picion  those  few  years  left  with  us!  Its  influence  can  be 
traced  for  at  least  the  remainder  of  the  century,  and  I 
am  certain  Sir  William  Savage  met  many  experts  in  the 
early  days  of  his  long  experience  who  firmly  believed 
that  there  was  something  about  the  canning  process  that 
made  food,  meats  in  particular,  especially  liable  to  de¬ 
compose  and  develop  the  “  ptomaines  ”  which  were  at 
that  time  a  popular  bogy. 

*  November  4.  1939.  p.  09i- 


Early  Vitamin  Research 

Nor  was  that  all.  I  can  myself  remember  the  early 
days  of  vitamin  research — days  when  the  general  idea  of 
these  dietary  constituents  was  that  they  were  ill-defined 
bodies  such  as  the  enzymes,  and  when  even  those  of  us 
who  thought  that  they  would  prove  to  be  clear-cut 
chemical  compounds  suspiected  that  they  were  readily 
destroyed  by  heat.  It  is  not  surprising  that  the  view 
soon  gained  ground  that  canned  foods  had  lost  their 
vitamins  during  manufacture.  From  this  it  was  a  short 
step  to  the  belief  that  they  had  lost  their  vital  principle; 
were,  in  fact,  “  devitalised  ”. 

Half  a  human  span  of  years  has  passed  since  the  ex¬ 
periences  of  the  last  Boer  War  brought  the  fortunes  of 
the  canned  food  industries  to  a  critical  turning-point. 
Except  for  very  minor  checks,  they  have  since  led  from 
success  to  success. 

What  does  expert  judgment  say  at  the  end  of  those 
years? 

“As  regards  our  food  supply  generally,  canned  foods 
can  be  accepted  as  a  safe  and  convenient  source  and  one 
without  any  special  hazard,  nutritional,  chemical  or 
bacterial.”  I  hope  the  history  will  be  written  one  day  of 
the  enterprise,  the  effort,  the  perseverance,  the  resource¬ 
fulness  and  the  courage  that  have  made  such  a  verdict 
possible. 

C'anned  Food  Not  Devitalised 

It  is  to  be  hoped  that  Sir  William  Savage’s  timely 
survey  will  dispel  the  last  traces  of  the  distrust  of  canned 
food.  It  should  do  so  because  the  evidence  he  reviews 
is  strikingly  convincing.  Loose  talk  about  “  devitalised 
foods  ”  will  make  less  and  less  impression  as  the  know¬ 
ledge  spreads  that  man  can  live  in  perfect  health  month 
after  month  on  a  diet  almost  completely  composed  of 
canned  foods.  To  a  scientist  the  experiments  of  Kohman 
and  his  colleagues  in  the  United  States,  and  more  recently 
tho.se  of  Godden  and  Thomson  working  in  the  Rowett 
Research  Institution,  are  convincing;  but  to  the  layman 
who  may  think,  quite  reasonably,  that  the  rat  and  him¬ 
self  are  two  very  different  creatures,  it  means  a  great 
deal  that  a  scientific  expedition  to  Greenland  lived  in 
excellent  health  for  over  a  year  on  food  out  of  tins.  So 
we  can  banish  the  bogy  of  “  devitalisation  ”.  But  can 
we  as  easily  reassure  those  who  still  fear  the  evil  menace 
of  “food  poisoning”?  Thirty  years  of  misapplied 
terminology  has  implanted  the  word  “  ptomaine  ”  firmly 
in  the  British  mind.  Just  as  every  individual  who  has 
a  rather  bad  catarrhal  cold  insists  firmly  that  it  is  ’flu, 
and  expects  appropriate  sympathy,  so  an  average  person 
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who  has  eaten  with  indiscretion  and  is  suffering  con¬ 
sequences  richly  deserved  assures  one  that  he  has  been 
attacked  by  “ptomaine  poisoning”.  The  next  step,  of 
course,  is  to  blame  oysters  or  lobster  or  alternatively 
“  something  out  of  a  tin 

The  True  Perspective 

Sir  William  Savage  puts  the  whole  matter  into  its  real 
perspective.  Tinned  food,  like  all  other  foods,  may  be 
the  vehicle  for  food  poisoning,  but  true  food  poisoning 
arising  from  tinned  foods  is,  in  soIxt  fact,  comparatively 
a  rare  disorder.  It  may  be  caused  either  by  the  survival 
and  growth  in  the  food,  after  processing,  of  heat-resistant 
organisms  which  produce  toxins  able  to  cause  trouble  in 
the  human  body  or  by  toxins  produced  in  the  food  by 
bacteria  before  the  contents  of  the  can  arc  sterilised.  In 


this  type  the  toxins  are  still  harmful  after  heating, 
although  the  bacteria  are  dead. 

Cases  of  the  first  type  exemplified  by  botulism  are 
noteworthy  for  a  grim  record  of  fatalities,  but  of  the  three 
or  four  outbreaks  recorded  in  this  country  not  one  was 
traced  to  tinned  foods.  The  milder  outbreaks  of  the 
toxin  type  still  occur,  but  modern  methods  of  manufac¬ 
ture  have  considerably  reduced  their  incidence  which, 
bulk  for  bulk,  is  less  than  that  for  other  foods.  The  con¬ 
clusions  from  the  study  of  all  the  data  are  that  tinned 
foods  are  considerably  less  liable  than  others  to  be  a 
source  of  food  poisoning. 

Sir  William  Savage  is  to  be  congratulated  on  his  ad¬ 
mirable  summary  of  the  present  position  of  canned  foods 
in  relation  to  health,  and  his  paper  should  be  read  far 
and  wide.  I,  for  one,  feel  that  the  soul  of  Nicolas 
Appert  can  well  rest  in  peace  at  last. 


The  Phosphatase  Test 

I'liKKK  have  been  many  opponents  to  the  general  introduetion 
of  pa«,leiirisation,  and  the  reeent  fiasco  of  tlie  amended 
Milk  Hill  gives  some  indiiation  of  the  |H)\\»“r  of  these  oppo¬ 
nents.  Hut  gradually  they  an-  being  drivin  to  abandon  oni* 
objection  after  another  by  the  cold  logic  of  facts.  Nowadays 
their  chief  contention  is  that  while  pasteurisation  may  be 
effective  in  theory  it  is  often  ineffective  in  practice,  so  that 
the  security  it  gives  is  limited.  This  argument  has  been 
squashed  by  the  introduction  and  perh-ction  of  the  phospha¬ 
tase  test  which  makes  the  efficient  control  of  pasteurisation 
Iwith  simpk-  ;md  effective.  I'he  test  de|H'nds  on  determining 
the  phosphatase  content  of  milk.  I’hos|)hatases  are  enzym«-s 
present  in  reasonably  large  quantities  in  all  samples  of  raw 
milk,  and  .ire  stable  for  the  period  which  may  elapse  between 
collection  and  laboratory  examination.  They  possess  a  re¬ 
sistance  to  heat  which  is  slightly,  but  only  slightly,  greater 
than  that  of  the  tubercle  bacillus  and  the  other  pathogenic 
bacteria  found  in  milk.  I'lie  quantitative  test  d<'vised  by 
Kay  and  his  colleagues  at  Reading  can,  therefore,  be  used  to 
assess  the  efficiency  of  “  hokler  ’’  pasteurisation.  I'he  test 
has  not  yet  been  blessed  by  ofllci.d  recognition,  although  the 
chief  medical  officer  of  the  Ministry  of  Health,  in  his  reiHirt 
for  1036,  stated  that  “  the  obligation  to  detect  in  what  way 
p.'isteurisation  |)lant  or  technique  is  at  fault  actually  rests 
with  the  licensee,  and  if  he  c.annot  deliver  milk  which  satis¬ 
fies  th<‘  requirements  of  the  phosphatase  test  he  should  not 
continue  to  hold  a  licence. 

Only  the  holder  method  of  pasteurisation  is  n-cognised 
officially  with  specified  limits  of  tem|)erature  and  holding 
time,  fait  much  experiment;il  work  has  fieen  clone  in  this 
c'ountrv  and  the  l\.S.A.  on  a  different  set  of  conditions 
mostly  of  the  “  high  temi>erature  short  time  ”  variety.  'I'he 
experimental  work  is,  on  the-  whole,  satisf.ictory,  so  it  is 
important  to  assi'ss  the  value  of  the  phosphatase  test  for  this 
tv|M‘  of  pasteurisation.  Kay  and  colleagues  have  just  issued 
a  booklet  which  sets  out  the  technique  and  utilitv  of  the  test, 
and  they  sum  up  the  jiosltion  by  stating  that  for  these  varia¬ 
tions  c'xpi'rienci'  is  still  limited,  “  fait  there  can  be  no  doulit 
that,  possibly  with  minor  modifications,  it  will  jirovide  as 
sensitive  and  searching  a  method  of  control  here  as  it  has 
already  provided  for  ‘holder’  fiasteurisation  ”.  It  seems 
to  us  that  sufficient  evidence  has  now  been  gathered  to 
justify  the  phosphatase  test  as  an  official  test  for  pasteurised 
milk  as  defined  by  the  Ministry  of  Health. 


Aids  to  Fuel  Economy  (Continued  from  page  7) 

ing  steam.  A  summary  of  these  tests,  which  is  too  long 
to  be  included  in  this  review,  is  very  interesting,  dealing 
as  it  does  not  only  with  various  classes  of  insulation 
(including  glass  silk,  which  is  becoming  widely  used), 
but  shows  definitely  the  need  to  provide  the  correct 
thickness  of  insulations  for  particular  sizes  of  cylinders 
and  diameters  of  pipes  to  secure  maximum  heat  saving. 
All  engineers  interested  in  this  matter  should  have  this 
important  information  handy  for  reference. 

Otlier  Boiler-House  Instruments 

A  review  of  this  nature  demands  reference  to  new 
instruments,  and  attention  will  be  drawn  to  sundry  inno¬ 
vations.  b'or  smaller  plants  engaged  in  the  food  industry, 
where  elaborate  panels  for  boiler  control  are  perhaps  not 
called  for,  there  are  recorders  and  dual  recorders  for  feed 
water  and  also  for  flue  gas  temperatures.  A  most  recent 
introduction  is  a  special  low  range  draught  gauge,  which 
has  a  patented  balanced  diaphragm  movement  sufficiently 
sensitive  to  permit  a  range  as  low  as  minus  J  to  plus  ^ 
w.g.  It  has  been  in  operation  under  working  conditions 
where  it  was  frequently  overloaded  by  as  much  as  200 
per  cent,  without  the  calibration  being  affected. 

A  new  type  of  temperature  recorder,  which  will  accom¬ 
modate  one,  two  or  three  records,  is  shortly  to  be  put  on 
the  market.  As  these  instruments  are  designed  for  pro¬ 
duction  at  a  comparatively  low  price,  they  should  be  of 
greatest  interest  to  industrial  plant  operators. 

Another  instrument  which  has  been  extensively  used 
is  a  portable  CO,  and  temperature  recorder.  This 
employs  an  electrical  method  of  indicating  the  CO, 
sample  which  has  been  pumped  through  the  instrument, 
while  the  same  dial  that  is  used  for  indicating  the  tem¬ 
perature  is  employed  to  indicate  the  CO,,  and  a  com¬ 
bined  gas-sampling  tube  and  thermocouple,  the  latter 
covering  a  range  of  0-1,000°  F.,  is  part  of  the  outfit 
provided.  Another  production  is  an  illuminated  moving 
scale  indicator  which  enables  readings  to  be  taken 
accurately  from  a  considerable  distance.  The  instrument 
may  be  emplojed  to  measure  CO,  percentage  in  the 
boiler  Hue  gases,  or  as  a  temperature  indicator. 
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VITAMINISING  FOODSTUFFS 

By  the  addition  of  vitamins  to  foodstuffs  it  is  possible  to  give  the  consumer 
an  optimum  intake  at  a  very  low  cost,  as  has  already  been  done  in  such 
commodities  as  margarine,  custard  powder,  cheese  and  gravy  salt.  Many 
other  foods  and  drinks  could  equally  well  Ite  vitaminised. 

Dr.  Ing.  E>11L  COLLETT,  M.N.C.S.,  M.P.F.,  M.N.LF. 


The  question  of  nutrition  and  its  relation  to  the 
improvement  of  the  health  and  strength  of  the  human 
race  is  of  ever-increasing  importance  to  all  who  have  to 
deal  with  this  subject,  and  much  work  has  been  done 
and  many  books  and  papers  upon  it  have  been  published, 
especially  in  the  last  decade. 

An  outstanding  publication  of  this  kind  is,  in  the 
opinion  of  the  present  author,  a  survey  made  by  E.  P. 
Cathcart  and  A.  M.  T.  Murray,  and  published  in  the 
Medical  Research  Council’s  Special  Report,  Series  No. 
218,  1937.  This  work  is  a  supplement  to  two  former 
articles,  one  published  in  1931  and  the  other  in  1932,  and 
deals  with  the  amount  and  type  of  food  eaten  by  repre¬ 
sentative  communities  in  England  and  Scotland  and  by 
some  women  students.  It  gives  the  food  consumption  in 
terms  of  protein,  fat,  carbohydrates  and  minerals  from 
many  angles. 

After  having  studied  a  number  of  diets  at  several 
different  places  and  of  different  classes  of  the  population, 
the  authors  come  to  the  conclusion  that  few  of  the  diets 
can  be  regarded  as  really  poor  from  the  standpoint  of 
energy,  protein,  fat  and  mineral  salts,  but  many  of 
them,  particularly  in  their  content  of  “  protective  ” 
foodstuffs,  leave  much  to  be  desired. 

As  these  “  protective  ”  foodstuffs  are  generally  con¬ 
sidered  those  through  which  the  human  system  acquires 
its  supply  of  vitamins,  one  must  conclude  it  is  the 
authors’  views  also  that  the  vitamins  obtained  through 
the  ordinary  food  supply  in  most  cases  is  insufficient, 
and,  as  a  matter  of  fact,  practically  all  modern  nutri¬ 
tionists  are  of  this  opinion. 

Vitamin  A  Insufficiency 

So  far  as  vitamin  A  is  concerned,  this  insufficiency  is  a 
very  common  phenomenon,  and  Dr.  K.  U.  Toverud,  in 
the  Norwegian  Magazine  for  Medical  Science,  No.  5, 
19.37,  states  that  in  the  month  of  November  of  the  year 
1935,  28  per  cent,  of  the  school  children  from  the  western 
district  of  Aker  (near  Oslo)  and  87  per  cent,  from  the 
eastern  district  had  a  subnormal  dark  adaptation.  In 
the  month  of  March,  1938,  the  cases  of  subnormal  <lark 
adaptation  were  respectively  18  per  cent,  and  83  per 
cent.,  and  in  August,  1938,  after  the  summer  holidiiys, 
the  figures  were  respectively  19  per  cent,  and  38  per 
cent.  Dr.  Toverud  regards  cod  liver  oil  as  a  product 
that  in  a  short  time  renders  normal  the  subnormal  dark 
adaptation. 

I  know  personally  a  very  well-known  medical  man 
who  himself  was  taking  about  l,(M)()  to  8,000  lUA  per 
day  through  ordinary  food,  but  suffered  from  a  sub¬ 
normal  dark  adaptation  which  was  very  annoying  to 
him  as  a  motorist.  When  he  took  an  additional  amount 
of  approximately  15,000  lUA  in  the  form  of  a  vitamin  A 
oil  his  dark  adaptation  became  quite  normal. 

Amongst  the  many  other  publications  of  well-known 
scientists  dealing  with  the  question  of  an  insufficient 
daily  intake  of  vitamins  is  one  by  Dr.  O.  L.  Lien  of  the 
Municipal  Hospital  of  Oslo.  Dr.  Lien  describes  in  the 
Journal  of  the  Norxvcgian  Medical  Association,  No.  9, 


1939,  an  experiment  on  .542  school  children  in  the  medical 
district  of  Sigdal,  which  is  situated  in  the  heart  of  Nor¬ 
way,  where  the  climate  is  very  goo<l,  and  whose  popula¬ 
tion  is  fairly  well  placed  economically.  Every  day  all 
the  children  had  the  so-called  “  Oslo  Breakfast  ”,  which 
is  relatively  rich  in  vitamins,  and  whilst  half  of  them 
did  not  receive  any  additional  vitamin  preparation,  the 
other  half  were  given  a  preparation  containing  about 
10,009  lUA  and  1,400  Il’I)  every  second  day — i.e.,  5,000 
lUA  and  700  lUD  per  day.  The  tests  were  carried  out 
from  the  early  autumn  of  1938  to  the  spring  of  1939,  and 
the  result  was  that  the  children  who  did  not  receive 
the  additional  vitamins  A  and  1)  had  44  per  cent,  more 
school  absences  (in  days),  due  to  infeetive  diseases,  than 
those  who  did. 

Vitamin  D  Deficiency 

That  there  is  also  a  common  vitamin  D  deficiency  in 
Oslo  is  apparent  from  a  pidrlication  by  Professor  Carl 
Schidtz  in  Tidsskrift  for  den  Norske  Lxgeforening,  No. 
15,  193<>.  Professor  Schiiitz  cites  the  results  found  by 
Dr.  Gythfeldt,  Director  of  the  State’s  dental  clinics  of 
the  schools,  who  has  made  a  very  interesting  and  exten¬ 
sive  study  of  the  dental  situation  of  school  children  in 
Oslo.  Dr.  Gythfeldt  found  that  more  than  99  per  cent, 
of  all  persons  in  that  city  suffer  from  dental  caries, 
w’hich  for  the  main  part  are  attributed  to  deficiency  of 
vitamin  D. 

It  is  likewise  evident  from  the  many  publications  on 
the  subject  that  there  is  also  a  common  deficiency  of 
vitamins  B  and  C,  but  in  the  present  paper  I  shall  only 
deal  with  the  vitamins  A  and  1),  because  the  loss  of 
these  vitamins  during  ordinary  cooking  is  but  slight, 
whilst  the  loss  of  vitamins  B  and  C  is  great  and  varies 
considerably  owing  to  the  different  ways  of  cooking  and 
handling  of  the  water  in  which  the  foot!  has  been  cooked. 
It  is  therefore  extremely  difficult  to  give  even  an  ap¬ 
proximately  correct  idea  of  the  actual  intake,  although 
the  content  of  vitamins  B  and  C  in  the  raw  materials 
may  be  fairly  well  known. 

Opinions  vary  considerably  as  to  a  person’s  daily  re¬ 
quirements  of  vitamins,  and  undoubtedly  mtany  factors 
influence  the  needs  of  each  individual.  There  will  be  a 
difference  in  the  minimum  requirements  varying  with 
people’s  different  natural  dispositions  and  also  depend¬ 
ing  upon  the  kind  of  work  they  do,  whether  hard  manual 
work,  office  work,  etc. 

Regarding  vitamin  D,  a  unit  seems  to  be  more 
efficient  in  a  milieu  like  milk  containing  the  minerals 
lime  and  phosphorus  than  in  other  milieux.  Whether  a 
person  has  the  opportunity  of  enjoying  much  or  little 
sunshine  will  also  make  a  considerable  difference  to  his 
need  of  this  vitamin. 

Minima  of  Vitamin  Kequirement 

The  minima  of  vitamin  requirements  can,  therefore, 
only  be  indicated  between  certain  limits,  but  after  a 
close  study  of  the  most  reliable  information  available. 
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I  believe  the  following  to  be  near  the  correct  minimum 
figures  for  a  country  like  England : 

2,000-5,000  Inter.  Units  Vitninin  A,  say  averajje  3,500  units 

AUiut  3C0  ,.  ,,  ,,  H] .  300  ,, 

500-1,000  ,,  ,,  C,  ,,  ,,  750  ,, 

400-1.000  ,,  ,,  „  1),  ,,  ,,  700  ,, 

These  figures  are  fairly  well  confirmed  in  the  follow¬ 
ing  publications : 

1.  U.S.  Department  of  Agriculture,  Miscellaneous 
Fubl.  No.  275,  l‘>37. 

2.  Health  Committee  of  the  League  of  Nations,  Off¬ 
print  No.  2  of  the  Quarterly  Bulletin  of  the  Health 
Organisation,  Vol.  No.  2,  June,  193.5.  E.  Burnet  and 
W.  R.  Aykroyd,  *'  Nutrition  and  Public  Health  ”. 

3.  The  Englishman’s  Food,  Professor  J.  C.  Drum¬ 
mond  and  Anne  Wilbraham. 

4.  “  The  Prophylactic  Work  for  Health  in  Schools  ”, 
Tidsskrift  for  den  Norske  Lsegeforening,  No.  9,  May  1, 
1939,  Dr.  O.  L.  Lien. 

Several  authorities  are  of  the  opinion  that  the  optimum 
vitamin  reqtiirements  range  considerably  higher  than 
this,  and  an  eminent  authority  like  Professor  Szent 
Gyorgyi  of  Hungary  states  that  the  minimum  quantities 
which  might  promote  good  health  under  normal  condi¬ 
tions  will  be  nothing  near  sufficient  when  the  organism 
is  exposed  to  the  special  strain  of  having  to  combat  in¬ 
fective  illnesses  like  influenza,  pneumonia,  diphtheria, 
etc. 

Assuming,  however,  that  my  minimum  vitamin  re¬ 
quirement  figures  are  accepted,  how  much  does  an  in¬ 
dividual  of,  say,  the  middle  or  w’orking  classes  obtain 
from  his  normal  diet?  The  first  essential  will  be  to 
produce  such  a  diet,  which  in  itself  presents  many  diffi¬ 
culties,  but  I  have  obtained  what  appears  to  be  reliable 
information  from  the  previously  mentioned  publication 
by  Catheart  and  Murray,  w’hieh  contains  details  com¬ 
piled  from  investigations  made  of  the  quantity  of 
different  kinds  of  foodstuffs  consumed  by  a  number  of 
families  in  various  social  groupings  in  different  parts  of 
the  country. 

From  the  data  in  this  publication  we  have  the 
amounts  of  different  foodstuffs  consumed  by  114  persons, 
comprising  11  shopkeepers,  74  skilled  and  ‘29  unskilled 
workers  over  a  period  of  time,  and  the  average  per  per¬ 
son  will  probably  give  a  fairly  accurate  picture  of  a 
working-class  man’s  daily  diet  in  England.  This  I  have 
set  out  in  the  following  table,  together  with  the  retail 
cost,  as  near  as  this  can  be  judged,  and  the  quantity 
of  vitamins  A  and  D  which,  from  the  best  sources  of  in¬ 
formation  available,  and  partly  cheeked  by  investiga¬ 
tions  of  my  own,  should  be  contained  in  each  foodstuff. 

A  few  amplifying  remarks  might  be  .advisable  in  re¬ 
gard  to  the  vitamin  figures  : 

V’itamin  A 

In  vegetables  is  contained  carotene,  the  pro-vitamin  A 
(not  vitamin  A  itself).  Now  it  is  generally  admitted 
that  carotene  has  a  less  nutritive  value  than  vitamin  A, 
but  the  correct  relationship  does  not  seem  to  have  yet 
been  definitely  agreed  upon  or  established,  although  a 
good  deal  of  work  has  been  done  on  the  subject.  Some 
workers  give  a  value  to  vitamin  A  nearly  ten  times  as 
high  as  carotene,  whilst  others  suggest  a  difference  as 
great  as  ‘20  to  1  and  more,  and  some  only  state  the  value 
of  vitamin  A  as  much  greater  than  carotene.  One  well- 
known  vitamin  expert,  a  professor  in  pediatries,  says 
that  at  his  clinic  for  small  children  he  has  found  a  very 
low  nutritive  value  for  carotene,  but  he  does  not  know 
whether  the  same  is  the  ease  for  adults.  Other  workers 
st.ate  that  the  ability  to  transform  carotene  to  vitamin 
A  is  reduced  with  increasing  age.  Basing  my  calcula¬ 
tions  upon  available  literature  and  verbal  information, 
and  not  yet  having  completed  my  own  tests  in  this  field, 
I  have  assumed  that  the  nutritive  value  of  carotene  is 
not  underestimated  when  a  ratio  of  HI  to  1  is  suggested. 


Quantity 

Quantity 

1  Cost  per 

International 

Consumed 

Consumed 

Units. 

Foods. 

per  H'eek 

per  Day 

Day  in 

Vitamins 

per  Ferson 

per  Person 

Penee. 

f  ■■ 

in  l.hs. 

in  Lbs, 

A.  1 

D. 

Meat  : 

Beef. 

mutton. 

1 

lX)rk, 

bacon , 

liaiii,  offal 

2 '08 

0297 

4-25  ' 

Kish  and  Cianie  : 

'35  1 

Fresh, 

dried. 

s  m  0  k  e 

d  and 

tinned  fish,  rail- 

hits,  fowls 

044 

0062 

o-6o 

1 10 

100 

Bread  : 

1  1 

1  inclu'l- 

White  I 

h’K 

4'28 

o-6ii  1 

^  cakes 

( 

I  -90 

Brown  J 

and  his- 

1-40 

0'200} 

1 

1  cuits 

( 'ereals  and 

Legumes  : 

r  lour, 

oatmeal. 

rice,  ix-as,  lieans 

I  09 

0156 

o‘54 

Milk  : 

1 

Fresh,  4*54  pints 

5-67 

o'8io 

2-27  1 

365 

8 

Skimmed 

O’lO 

o'oi4 

1 

Dairy  1‘roduce  : 

Butter  . 

1  0-46 

0‘o66 

0-82 

650 

12 

Margarine 

0-30 

0043 

0-41 

Lgg-s  . 

0-44 

0063 

2  07 

300 

25 

('heese 

1  o'i8 

0026 

0-27 

120 

Sugars  : 

Sugar 

,  jam, 

i 

sweets,  chocolate 

j  i'84 

1  0-263 

1-05 

Vegetables  : 

1 

Carrots, 

greens, 

etc. 

0-85 

0'I2I 

o-8t 

200 

Potatoes  . 

2 '48 

0-354 

0-47 

I-  ruit  : 

Fresh  and  dried 

nuts. 

raisins, 

currants 

••47 

0-210 

084 

('(K'oa,  C( 

iffee,  tea 

0*20 

0-028 

0-90 

1 

23  28 

3-324 

17-20  j 

1 

1880 

I  '45 

3  Ihs.  5  ozs. 

!  IS.  5(d. 

and  the  vitamin  A  figures  for  vegetables  shown  in  the 
table  are  based  upon  this  relative  value,  which  means 
approximately  ten  times  more  carotene  expressed  in 
international  units  A  than  vitamin  A  itself  is  taken  to 
have  the  same  effect  on  human  beings.  The  above  refers 
to  carotene  as  taken  in  daily  food  and  not  to  carotene 
dissolved  in  fat  or  oil,  which  presents  quite  another  pic¬ 
ture. 

There  is  no  doubt  that  this  relationship  between  caro¬ 
tene  and  vitamin  A  is  rather  arbitrary,  and  a  claim  that 
msiy  be  true  for  one  person  might  not  be  correct  for 
another.  It  may,  for  example,  be  said  that  vegetarians 
enjoy  good  health  in  spite  of  only  eating  vegetables  (con¬ 
taining  carotene).  But  it  is  a  controversial  point  as  to 
whether  a  vegetarian  as  a  general  rule  enjoys  the  same 
health,  bodily  and  mentally,  as  a  person  living  on  a 
mixed  diet  consisting  of  vegetable  and  animal  food. 

No  regard  has  been  paid  to  vitamin  loss  through 
cooking,  although  a  certain  amount  might  take  place 
during  this  process. 

If  we  compare  the  vitamins  A  and  1)  contained  in  the 
raw  materials  of  this  diet  with  the  daily  minimum  re¬ 
quirements  previously  mentioned,  we  get  the  following 
results : 


I’ilamhis  Conhtiiu-d  in  thf 
/\a7i’  Millet  till  of  Diet. 
l.SSo  lUA 
145  lUI) 


.Mini  Ilium 
Kequirt  ments. 
3.500  lUA 
700  lUI) 


Delitieiuy. 

1,620  lUA 
5S-S  I  LI) 
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Making  up  Vitamin  Deficiency 

These  figures  indicate  a  definite  shortage  of  vitamin  A 
and  a  substantial  deficiency  in  vitamin  I).  How  are  the 
deficiencies  in  vitamins  A  and  D  to  be  made  up?  To  my 
mind  there  are  four  possible  ways. 

1.  Increasing  the  consumption  of  the  appropriate  food¬ 
stuffs. 

2.  Sunshine.' 

3.  Cod  liver  oil  or  other  pharmaceutical  preparations 
rich  in  vitamins  A  and  I). 

•t.  Increasing  the  vitamin  content  in  foods. 

Let  us  study  these  in  detail : 

1.  The  result  of  taking,  say,  an  additional  50  per  cent, 
of  the  principal  foods  vitamin  A  and  I)  containing  would 
be: 


l.bs. 

Cost  in 

I'itannn  Content 

per  Day. 

Pence. 

lUA. 

lUD. 

50  (XT  cent,  more  milk 

0-405 

•••3 

180 

4 

,,  Imtter  ... 

0033 

0-41 

32  S 

6 

..  vegetables 

o-o6o 

0-40 

too 

— 

,,  ,,  meat  ... 

0-149 

2-12 

70 

— 

„  0  „  eggs  ... 

0-031 

1-03 

>50 

12 

»»  *>  fish,  6tc> 

0-031 

0-30 

55 

50 

,,  ,,  cheese  ... 

0-013 

0-14 

60 

.  . 

0-722 

S'53 

940 

72 

This  would  bring  the  intake  of  vitamin  A  nearly  up  to 
the  average  minimum  reqiiircments,  but  it  would  be  at 
an  additional  cost  of  3s.  “ijd.  per  week  per  person,  which 
would  be  quite  a  considerable  sum  added  to  the  weekly 
budget  of  a  working-class  family  composed  of  four  or 
five  people.  Even  then  it  would  not  by  any  means  bring 
the  vitamin  A  supply  up  to  an  optimum  and  would  still 
leave  a  large  deficiency  in  vitamin  I). 

2.  Vitamin  D  can  be  produced  in  the  body  by  the 
action  of  the  ultra-violet  rays  of  the  sun,  but  in  the 
majority  of  cases  this  is  not  sufiicient,  especially  during 
the  winter  months  in  the  Northern  Hemisphere,  and  in 
countries  which  have  a  temperate  climate,  owing  to  the 
fact  that  the  days  are  short  and  mostly  lacking  in  sun¬ 
shine.  Advantage  cannot  usually  be  taken  of  the  small 
amount  of  sunshine  there  is,  for  in  large  cities  there  is 
almost  continually  a  layer  of  smoky,  dusty  atmosphere 
which  absorbs  the  ultra-violet  rays,  and  many  people 
are  forced  on  account  of  their  work  to  spend  most  of  the 
daytime  in  town.  Still  it  should  be  noted  that  people 
in  sunny  countries  like  those  of  the  Mediterranean  have 
much  better  teeth  than  the  northern  people,  which 
tends  to  show  the  vitamin  I)  effect  of  the  sunshine. 

3.  Cod  liver  oil  is  fairly  cheap,  but  very  distasteful 
for  most  people  to  take,  and  many  are  unable  to  do  so 
at  all.  Some  of  the  pharmaceutical  preparations  con¬ 
taining  vitamins  A  and  I)  on  the  market  are  good  and 
palatable,  but  they  are  usually  expensive. 

I.  Increasing  the  vitamin  content  of  foods  seems  to 
recommend  itself  beyond  any  of  the  others.  Recent  re¬ 
search  has  produced  vitamin  concentrates  free  from  any 
bad  taste  and  smell  and  in  various  forms  suitable  for  in¬ 
corporation  in  practically  any  foodstuff  at  a  cost  which 
is  almost  negligible.  Preparations  of  this  kind  in  a 
practically  odourless  and  tasteless  form  can  be  had  at 
such  prices  that  the  above  50  per  cent,  increase  of  vita¬ 
mins  A  and  I)  would  only  cost  a  fraction  of  a  penny  per 
person  per  week  instcail  of  3s.  ‘ijd.  per  person  per  week, 
and  the  cost  of  a  really  good  daily  increase  of,  say, 
10,000  international  units  of  vitamin  A  and  1,000  inter¬ 


national  units  of  vitamin  D  (natural  vitamin  D)  would 
not  exceed  a  penny  or  two  per  person  per  week. 

It  can  be  well  understood  that  it  is  practically  impos¬ 
sible  to  find  out  the  real  minimum  and  optimum  require¬ 
ments  of  vitamins  for  mankind.  It  is  also  impossible  to 
establish  with  certainty  the  quantities  of  vitamins  con¬ 
tained  in  a  daily  ration  of  food.  One  has  to  be  content 
with  approximate  data,  but  when  everything  is  taken 
into  consideration  and  full  allowances  made  for  possible 
errors,  there  can  be  no  doubt  that  the  great  majority  of 
human  beings  are  undernourished  so  far  as  vitamins  are 
concerned,  and  that  it  is  extremely  difficult  to  cover  the 
optimum  requirements  by  means  of  ordinary  foo<lstuffs. 
Any  attempt  to  do  so  would  be  very  costly,  and  would 
involve  such  a  large  amount  of  food  being  consumed 
that  the  human  organisation  would  be  quite  unable  to 
digest  it. 

Addition  of  Vitamins  to  Foodstuffs 

By  the  addition  of  vitamins  to  foodstuffs,  however,  it 
is  possible  to  give  the  consumer  an  optimum  intake  at  a 
very  low  cost,  and  this  is  already  realised  by  some  food 
manufacturers,  such  commodities  as  margarine,  custard 
powder,  cheese  and  gravy  salt  being  on  the  market  con¬ 
taining  vitamins.  Many  other  household  commodities 
such  as  milk,  lard,  bread,  porridge,  etc.,  could  also 
equally  well  be  vitaminised,  as  w?ll  as  drinks  such  as 
fruit  cordials  and  cocoa,  ginger  beer,  etc.  It  would  add 
materially  to  their  nutritive  value  and  health-giving 
properties  at  a  very  small  cost,  woidd  not  affect  their 
taste,  smell  or  appearance  in  any  way,  and  would  cer¬ 
tainly  result  in  an  improvement  in  the  general  health  of 
the  population. 

I  believe  many  food  manufacturers  are  to-day  asking 
the  question :  Is  the  vitaminisation  of  foodstuffs  a 
present-day  fad  which  is  being  overdone,  or  woidd  they 
be  meeting  a  real  public  need  by  adding  vitamins  to 
their  products  or  increasing  the  quantity  they  already 
contain?  I  have  tried  to  place  some  facts  and  figures 
before  these  manufacturers  which  I  hope  may  be  of  use 
to  them  in  coming  to  a  decision. 

As  previously  stated,  it  is  impossible  in  dealing  with 
vitamins  and  foodstuffs  to  work  on  exact  figures  and 
data,  but  in  conclusion  I  would  like  to  make  the  follow¬ 
ing  observations : 

Frequent  cases  of  night  blindness,  rickets,  tooth 
earies,  xerophthalmia,  tiredness,  etc.,  tend  to  show 
that  vitamin  A  and  I)  deficiencies  are  frequent.  In¬ 
take  of  relatively  large  amounts  of  these  vitamins 
causes  the  above  symptoms  to  disappear.  Almost 
everybody  will  feel  body  and  mind  improved  by 
such  intake. 

It  is  practically  impossible  to  acquire  an  optimal 
amount  of  vitamins  by  means  of  ordinary  food  and 
a  relatively  small  increase  of  vitamin  intake  by  this 
means  w’ould  be  costly,  whereas  through  the  more 
general  vitaminising  of  food  it  would  be  easy  to 
bring  about  such  an  optimum  intake  at  a  very  small 
cost. 

This  article  was  written  before  the  present  war,  but  I 
do  not  sec  any  reason  to  change  or  mixlify  the  views  ex¬ 
pressed.  On  the  contrary,  it  might  be  considered  more 
desirable,  in  view  of  a  possible  shortage  in  certain  pro¬ 
tective  foodstuffs  such  as  meat,  butter  and  fish,  to 
fortify  other  commodities  of  which  there  is  not  likely  to 
be  a  scarcity  with  such  essential  fooil  factors  as  vita¬ 
mins. 

Many  scientists  to-day  consiiler  that  white  bread 
should  have  vitamin  Hi  returned  to  it  in  some  form.  As 
this  is  one  of  the  best  and  cheapest  sources  of  fooil 
energy  of  which  there  is  not  likely  to  be  any  shortage, 
why  should  it  not  now  be  used  as  a  well-balanced  daily 
diet  including  other  essential  vitamins  and  minerals? 
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WILD  FOODS  AND  A  VITAMIN 


Wild  Foods  of  Britain.  Jdson  Hill,  l.oiidott.  2s.  (-ui.  nci. 

“  It  liM)ks  lik<‘  a  pifoe  of  livor  jvittinj*  out  from  a  troo 
trunk.”  That  is  the  heefste.ak  mushroom  (Fistuliiia 
hel>alica),  whieh  is  "  excellent  with  stewed  dried  beans  and 
m.akes  a  j^ood  cotisomimK  .  .  .”  and  is  ttnc  of  the  wild 
foods  mentioned  in  this  sprij^htly  little  book,  the  |).'irt  dealing 
with  funj«i  Immuj*  one  of  the  most  int»‘restinj4.  There  is 
.ipparently  ottly  one  lethal  fun}4us  in  this  ci)untry  (the  Death 
Cap  AttiatiiUi  phalloides),  ;md  the  only  (»ne  commonly  e;iten 
which  is  liable  to  be  confused  with  it  by  the  unohservtmt  is 
our  chosen  species,  the  Fit'ld  Mushroom  Jtnd  the  Httrse 
Mushroom.  There  are  five  other  edible  s|)ecies  descrilxd 
with  such  picturesque  n.imes  as  .Shaj'jiy  C.ap,  Ktiiry  Kinj*. 
Par.isol  and  Hlewit,  anti  the  illustrations  should  sulVice  to 
j^uitle  the  t)bserv;mt  jtatherer. 

.Apart  from  the  funj*!  the  list  is  dis.ippointin^',  although 
to  those  lixiiift  by  the  sea  its  wi'eds  may  he  of  interest. 

Wild  vej^et.ibles  Jtntl  herbs  .art*  describetl  fully,  but  the 
author  htis  htid  some  tlifiiculty  in  s|)readin}4  his  m;itter  con- 
cernin}^  llesh  and  fowl  anti  fresh-w;iter  lish  t)ver  more  th:m 
three  pa}.;t“s.  Hut,  tis  he  says,  ”  when  we  ct)me  tt»  Itutk  at  t)ur 
wilt!  birds  anti  beasts  in  terms  t)f  their  value  as  fotttl,  nearly 
all  of  them  fall  into  the  catej'ory  either  of  tht)se  which  we  nitty 
nt)t  ctitch  t)r  ttf  those  which  are  not  wttrth  catching*  ”.  I’tHtr 
hunting !  'The  rabbit  is  exceptetl,  atul  the  recipe  }<iven  for 
its  |)reparation  looks  (thettretically)  as  if  it  alttne  mi^ht  1m* 
worth  the  price  tif  tht*  bttok.  Nttw  thtit  sptirrttws  are  on  the 
black  list,  the  Ittilian  version  ttf  tttad  in  the  little  matle  with 
smtill  birds  baked  in  polenta  may  inspire,  ttr  tttherwise. 

'There  are  severtil  little  chuckles  fttr  the  retttler  whtt  can 
appreciate  a  |M‘rky  humttur.  Discussinj*  fresh-water  mussel, 
the  authttr  says,  ”  Nit  method  ttf  m.'ikin^  it  etiible  has  Iteen 
tliscttvered.  Tiitrjtemen  ”  (one  likes  “  barj^ees  ”  better)  ”  .'ire 
reported  ttt  have  e:tten  it,  but  their  ttbservatittns  have  nitt 
been  recttrtled  ”. 

If  ttnly  tit  inilit.'ite  that  the  hunter  ttf  wild  fttoils  in  HrittTm 
must  not  expect  a  bij*  bajf,  but  at  the  saint*  time  may  fiiul 
one  or  twit  intt*rt*stinf’  little  bits  anil  pieces,  tht*  bitok  is  well 
worth  readiiif*. 

T.  C.-\V. 


Vitamin  E.  .1  Syniposiuni  held  tinder  the  auspices  of  the 

Food  Ciroup  {Sutrition  Panel)  of  the  Soc.  of  (  hem.  Ind. 

5s.  net. 

Infitrmatittn  ettneerninjt  vitamin  K  is  increasinj^  at  ;i  j^reat 
rate.  Chemists  are  investi^.itiii}*  its  chemical  nature,  physitt- 
lo^ists  its  actiitn  itn  thi*  animal  httdy  anti  clinici.'ins  its  valut* 
in  metlicint*.  .At  the  sym|)osium  helil  under  the  jtuspices  of 
the  FimkI  (iroup  (Nutrition  Panel)  of  the  Socit*ty  of  ('hemical 
Inilustry,  a  lar^e  nunibt'r  of  workers  who  are  tht*mselves 
enjiiijiftl  in  tht*se  inv(*stif»;ttions  jfavt*  sumtnaries  of  the  f;uts 
at  pn*sent  known  concerniii}*  this  factor. 

'I'hree  tocopherols,  a,  fi  :inti  y,  all  with  vitamin  I*,  activity, 
havt*  been  reco^nist*d  and  syntht*siseti,  .intl  all  tlirtH*  forms 
havt*  a  chroman,  not  a  coumaran,  structure,  as  was  at  first 
thouf^ht.  Tin*  part  of  e.ich  molt'cult*  which  is  responsiblt* 
for  its  l)it)lo;^ical  .ictivity  is  not  yet  known,  hut  the  iirest'iict* 
of  three  methyl  {groups  in  tht*  .iromatic  rinjf  (as  in  a  tocopherol) 
sf*ems  to  }<ivt*  maximum  activity.  0-  anti  y-toctiiiherol  have 
only  two  methyl  jtroups  in  the  arom.ttic  nucleus  :mtl  |Misst*ss 
only  about  ont*-h;ilf  or  ont*-thir<l  of  tht*  bioloj<ical  activity  of 
the  a-form.  Compountls  with  tinly  tint*  sucb  m(*thyl  ^frou]) 
ha\<*  no  .'ictixity.  'Tht*  structure  of  tin*  lon}4  ali|)h;itic  sitle 
chain,  tht*  s;un<*  in  .ill  three  forms,  iippears  to  be  essentijil. 
Purt*  a-toco|)ht*rol  seems  to  1m*  easily  oxitlisetl,  but  synth<*tic 
d  I  tx.  tiM  i)|)ht*rol  acet.'ite  h;is  rec<*ntly  conn*  on  the  m.irket  .'is  a 
mnvenient  stJible  form  of  vitamin  F*'. 


.A  chemical  tt*st  for  tin*  tocopherols  is  based  on  the  fact  th.it 
they  retluce  ferric  chloride  ;  tin*  ferrous  salt  thus  formt*d  is 
then  tlt*termim'd  colorimetrically  with  a :  *'-ttipyritlyl.  It  can 
be  applit*tl  to  the  determination  of  vitamin  1*^  in  blood  serum. 
In  somt*  solutions  vitamin  1*^  can  be  estim:itt*il  by  the  intensity 
of  absorption  at  2<)4  ni/i  or  by  electrometric  titration  with 
f*oltl  chloritle. 

Rect*nt  work  indic.'ites  th;tl  physiolof^ictilly  vitamin  K  acts 
through  the  |)ituitary,  but  this  ctmnot  bt*  its  only  route,  for 
implantation  of  fresh  pituitaries  has  failed  to  prevent  j^estti- 
tion  resorption  or  to  restore  testicular  structure  in  vitamiti  K 
tleficii*nt  rats.  'The  serum  of  tleficit*nt  rats  ;mil  of  c.'ises  of 
habitual  abortion  in  women  h:is  jm  .'mtitry|)tic  :iction,  which 
siij^j^ests  the  |)rt*.st*nce  of  some  testrin-like  factor  which  is  not 
tlet(*ctahlt*  in  the  serum  of  normal  ;mim:ils.  “llormont* 
imh.'ilance  "  may  perh.ips  tiescrihe,  though  v;ij4uely,  the  stiite 
of  vitamin  1*.  deficiency.  'The  biological  mt*thiMls  of  ileter- 
mination  were  iliscusst'd,  but  it  w.'is  pointed  out  that  tht*st* 
methotls  only  iilloweil  com|)Jirisons  bet\\t*t*n  two  or  more 
prepjirations  at  one  atitl  the  s.'unt*  time,  :mil  th:it,  without  ;i 
staiulartl  of  reference,  no  .ihsolute  tlet(*rmin;itions  coultl  bt* 
matle. 

.Alany  reports  of  ^(mkI  rt*sults  from  vitamin  I*^  ther.'qiy  in 
cases  of  habitual  alMirtion  iti  cows,  sows  anti  women  were 
j'iven,  but  controlletl  work  with  larj^t*  .anim.'ils  like  tht*  cow 
anti  sow  is  very  tlifllcult  anti  with  women  almost  im|)ossible. 
One  wt)rkt*r  re|M)rtetl  success  with  vitamin  F  trt*atment  in 
cases  of  habitual  tilMirtion  tintl  fiiilurt*  in  ctises  of  threateneil 
abortion.  .Another  worker  report(*tl  t*xactly  opposite  results. 
.\notht*r  quotetl  t*qually  j^immI  rt*sults  with  iiroj^esterone, 
vit.'unin  ('  or  prefinancy  serum.  .Malp.'is  h:itl  shown  that 
after  one.  two  or  thr<*t*  spont:uieous  .'ibortions,  the  chances  of 
the  next  prt*j4n:mcy  In'inj*  ctirried  to  term  ;ir<*  7€S,  ()>  anti  27 
per  cent.  rt*spectively,  which  must  be  taken  into  account  in 
asst*ssinfi  the  v.'ihu*  of  any  specific  remetly.  Hence,  althouj*!! 
vitatnin  F  has  lM*en  shown  by  ex|M  riment  to  he  necessary  to 
the  rat,  it  cannot  yet  ht*  said  th.it  it  has  iM't'n  shown  to  he 
so  for  the  human  beinj*. 

K.  H.  C. 


Correspondence 

The  Editor. 

Dkak  StK, 

\Vt*  nott*  that  in  your  i-.sue  of  November  3  you  mention 
in  responst*  to  .in  enquiry  th;it  the  circumstanct*s  of  tht* 
Norweftian  lishinj*  industry  makt*  it  possiblt*  to  prtMluce  cimI 
li\er  oil  in  ti  very  frt*sh  stati*.  Ke:il  ;intl  complete  freshness  in 
cimI  liver  oil  c.'innot  be  achieveti  untler  .iny  contlitions  when* 
short*  rentli'rintf  is  practist*tl  hec.iuse  of  tht*  extrt*mtTy  perish.ihlt* 
n.'iture  of  cikI  livt*rs.  The  Hritish  iiulustry  h.'is  ovt*rcome  this 
tlifiiculty  by  actually  protlut  injf  the  oil  at  se.i  .is  soon  .'is  the  fish 
.'in*  cau)4ht.  The  facts  hehintl  the  Hritish  inilustry  havt*  het*n 
widt*ly  publishetl,  anti  |).'irticul.'irly  the  fact  that  se.i  r(*ntlerin^ 
jfives  the  very  freshest  |M)ssible  t\pe  of  cotl  livt*r  oil. 

In  view  of  the  fact  that  your  repl\,  mentionetl  jihove,  mi^jht 
crt*.'itt*  somt*  mis.'ipprehension  in  tin*  mintls  of  your  readers, 
we  would  ask  you  in  .in  t*.'uTv  issue  to  make  tin*  true  facts  of 
the  situation  as  re^anls  tin*  Hritish  iinlustry  clt*ar. 

A’ours  faithfully, 

I'OK  HKtIISII  ('till  FtVKK  On  PKtllM'fKKS  (Ilfl.I.),  Fill., 

K.  .Al.\t  Fkxnan, 

(ieneral  .Manafier. 
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PLANT  AND  MACHINERY 


Stainless  Steel 

In  spite  of  every  eare  during 
manufaeture,  it  is  not  suflieient  to 
assume  that  all  stainless  steels  so 
prodiieed  are  likely  to  be  equally  suc- 
eessful  in  any  appliention.  Speeial 
eonditions  require  speeial  steels  and, 
while  eaeh  is  equally  sueeessful  under 
the  eireumstanees  for  w'hieh  it  was 
particularly  designed,  there  is  no 
small  risk  of  a  purchaser  securing  a 
steel  which  could  he  improved  upon 
for  the  purpose  in  view,  if  the  original 
enquiry  fails  to  indicate  prospective 
service  and  other  data  likely  to  as¬ 
sist  the  maker  in  providing  the  most 
appropriate  brand.  Samuel  Fox 
and  Co.,  Ltd.,  have  issued  a  booklet 
on  Silver  Fox  ”  stainless  steels 
giving  details  of  the  range  of  these 
steels.  Also  included  in  the  booklet 
are  tables  on  corrosion  resistance, 
and  a  section  on  machining.  This 
section  deals  with  the  teehniqtie  of 
turning,  drilling,  tapping,  etc.,  giving 
notes  and  tables  on  eaeh  operation. 
The  suggestions  only  indicate  the 
more  generally  accepted  principles, 
as  many  machinists  probably  have  a 
long  record  of  success  achieved  with 
detailed  procedures  of  their  own. 

*  *  * 

Copper  and  Copper  Alloys 

A  generation  ago  the  publication 
of  a  I)ook  on  the  machining  of  copper 
alloys  couhl  have  served  no  useful 
purpose.  Machine  tools  were  by 
modern  standards  simple  in  con¬ 
struction  and  general  in  purpose, 
whilst  tool  materials  were  limited  in 
capacity.  Machining  o|)erations  were 
carried  out  by  craftsmen  who  ground 
their  own  tools  and  selected  their 
own  feeds  and  speeds.  The  copper 
alloys  which  they  machined  were 
limited  in  number  and  w’ere  regarded 
as  essentially  free-machining  by  com¬ 
parison  with  iron  and  steel.  More¬ 
over,  each  alloy  possessed  its  own 
well-defined  field  of  application. 

To-day  in  a  modern  production 
shop  the  craftsman  has  been  replaced 
by  a  tea?n  of  specialists,  whilst  many 
machine  tools  are  so  completely  auto¬ 
matic  that  the  duties  of  the  operator 
are  reduced  to  the  pressing  of  a  but¬ 
ton. 

In  so  far  as  copper  alloys  are  con¬ 
cerned,  the  range  of  materials  avail¬ 
able  to  the  engineer  has  been  very 
widely  extended,  notably  by  the 
introduction  of  new  high-strength 


materials  such  as  manganese-,  alu¬ 
minium-,  silicon-  and  beryllium- 
bronzes.  Copper  alloys  with  an  ulti¬ 
mate  tensile  strength  of  M)  to  50  tons 
per  sq.  in.  are  now  commonplace, 
whilst  for  special  duty,  strengths  up 
to  80  tr)ns  per  sq.  in.  can  be 
developed  by  means  of  heat  treat¬ 
ment. 

The  Copper  Development  Associa¬ 
tion  have  published  a  book  on  The 
Machining  of  Copper  and  Its  Alloys, 
which  discusses  in  a  comprehensive 
manner  the  machining  properties  of 
copper  and  copper  alloys,  and  sum¬ 
marises  modern  machining  practice 
as  applied  to  these  materials.  It  is 
intended  to  serve  both  as  a  prac¬ 
tical  handbook  and  as  a  guide  to  the 
selection  of  materials  for  machined 
products. 

*  *  • 

Fusion  Welding 

The  fusion  welding  process  of 
making  joints  in  boiler  plate,  etc.,  is 
a  metallurgical  process  as  compared 
with  the  mechanical  engineering  in¬ 
volved  in  making  the  riveted  joints. 
Various  physical  tests  and  metallur¬ 
gical  examinations  are  carried  out, 
the  latter  being  of  great  importance 
in  revealing  defects  in  welding 
methods  and  at  the  same  time  in¬ 
dicating  where  improvements  are 
necessary.  Daniel  Adamson  and  Co., 
Ltd.,  of  Dukinfield,  have  a  special 
department  which  has  been  equipped 
with  the  most  modern  available  ap¬ 
paratus  necessary  for  the  research 
and  testing  in  connection  with  the 
various  problems  associated  with 
Class  1  fusion  welding  technique 
and  for  the  more  general  highest 
grade  engineering  requirements.  By 
reason  of  the  considerable  advances 
in  the  (piality  of  welded  joints  as  a 
result  of  the  constant  improvements 
in  the  quality  of  the  welding  rods 
and  equipment  available,  modern 
welded  joints  of  high  quality  are  re¬ 
quired  to  withstand  satisfactorily 
more  onerous  service  conditions, 
with  higher  working  stresses,  and  it 
is  now  generally  accepted  that  such 
welds  should  be  examined  by  means 
of  X-rays  and  tested  in  various  ways. 
Such  tests  and  examinations  are 
carried  out  with  specialised  labora¬ 
tory  equipment  as  illustrated  in  the 
('ompany’s  brochure,  Fusion  Welded 
Pressure  Vessels,  ‘2nd  edition.  The 
work  also  provides  illustrations  of 
the  numerous  types  of  welded  vessels 
made  at  the  works— condensers. 


storage  tanks,  evaporating  columns, 
stills,  and  so  on.  Some  of  the  rules 
and  regulations  covering  the  stan¬ 
dards  of  fusion  welding  which  have 
been  issued  by  recognised  authori¬ 
ties  are  included  in  Section  2  of  the 
brochure. 


Mixing  Machines 

A  Combined  All-Metal  Feeding  and 
Spraying  Apparatus  working  in  con¬ 
junction  with  a  continuous  “  Rapid  ” 
mixer,  the  drive  being  through  gear, 
fast  and  loose  pulleys,  is  shown  in 
the  illustration. 

This  is  one  of  the  items  of  specially 
designed  plant  recently  produced  by 
Win.  Gardner  and  Sons  (Gloucester), 
Ltd. 

Garner’s  patent  “  Rapid  ”  mixer 
direct  coupled  to  geared  motor  by 
means  of  flexible  coupling  is  another 
specially  designed  item  of  plant. 

It  is  of  interest  to  note  that  the 
same  firm’s  patent  “  Rapid  ”  Com¬ 
bined  Sifting  anil  Mixing  Machines 
and  also  their  patent  “  Rapid  ” 
Mixers  can  be  arranged  with  agita¬ 
tors  of  various  forms  to  suit  any 
working  conditions,  and  it  is  also  a 
great  point  that  these  machines  are 
specially  arranged  for  ease  of  clean¬ 
ing. 

»  *  » 

Cardboard  Box  Machinery 

FIvery  cardboard  box  manufacturer 
is  aware  of  the  vast  and  still  grow¬ 
ing  demand  for  high-class  round, 
oval  and  fancy-shaped  drawn  boxes. 
Practically  any  class  of  cardboard  is 
suitable  for  drawing  up  into  shapes, 
providing  it  is  first  properly  “  ma¬ 
tured  ”.  This  process  consists  of 
coating  what  afterwards  will  form 
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the  outside  of  the  l»ox  with  .1  weak 
soap  solution,  and  all  trnees  of  this 
soap  are  removed  by  subsequent 
operations. 

Hunter-Penrose,  Lt*l.,  are  manu- 
faeturinff  various  types  of  maehinery 
for  produeinj;  food  eontainers,  sueh 
as  tube-winding  inaehines  to  make 
paper  tubes,  automatie  drawing  press 
to  make  drawn  eaps,  beading  maehine 
to  insert  the  drawn  eap  into  the  end 
of  the  tube  and  eontinuous  waxing 
maehine  to  nmder  the  assembled  eon- 
tainer  waterproof.  These  lines  of 
machinery  are  generally  employed  to 
produce  cylindrical  and  conical  con¬ 
tainers  to  replace  tin  eontainers,  the 
plant  being  varied  to  suit  individual 
needs. 

•  »  » 

Albro-Fillers  and  Engineering  Co., 

Ltd. 

Correction 

The  illustration  appearing  under 
“  Powder  Filling  Maehine  ”  on  page 
5k»7  of  the  November  3  issue  was  a 
Combined  Vacuum  Operated  Filling 
l^nit  with  built-in  agitator  for 
handling  liquids  containing  solids  in 
suspension,  and  not  the  maehine  de¬ 
scribed  in  the  caption.  The  “Albro” 
double-head  semi-automatic  powder 
filling  maehine,  which  is  completely 
dustless  in  operation  and  works  on 
the  vacuum  principle,  is  another  of 
the  company’s  specialities. 

*  *  * 

Process  Controllers 

Controllers,  pressure  gauges  and 
thermometers  of  all  sizes  and  shapes 
and  for  all  kinds  of  work  are  illus¬ 
trated  and  described  in  a  book  re¬ 
cently  issued  by  Short  and  Mason, 
Ltd.  Sufficient  theory  and  descrip¬ 
tion  have  been  included  to  emphasise 
the  main  considerations  when  deal¬ 
ing  with  these  instruments,  which, 
it  is  said,  are  the  products  of  re¬ 
search  and  development,  supported 
by  a  knowledge  of  industrial  require¬ 
ments. 

The  development  of  flow  control¬ 
ling  instruments  has  naturally  fol¬ 
lowed  the  increasing  use  of  continu¬ 
ous  processes  and  the  demand  for 
Tiiore  accurate  contr<d  of  the  process 
throughout  all  phases.  Automatic 
control  of  the  flow  rate  is  the  most 
fundamental  point  of  application  of 
control  on  a  complex  and  continuous 
process,  and  materially  simplifies  the 
control  of  temperature,  pressure  and 
liquiil  level.  Controllers  for  regu¬ 
lating  flow  are  primarily  flow¬ 
measuring  instruments  with  added 
mechanism  for  maintaining  a  con¬ 
stant  differential  pressure. 

The  heart  of  the  Short  and  Mason 
Controllers  whether  for  rate  of  flow, 
liquid  level,  temperature  or  pressure 
— is  the  Universal  Sensitivity  Ad¬ 
juster.  The  purpose  of  this  mechan¬ 


ism  is  to  throttle  the  air  supply  to 
the  diaphragm-controlled  valve,  in 
response  to  process  demand.  The 
smoothness  and  precision  of  the 
throttling  action  determine  to  a 
large  extent  the  character  of  the  con¬ 
trol  results. 

This  is  but  one  of  the  industrial 
instruments  described  in  the  cata¬ 
logue  by  Short  and  Mason,  Ltd., 
which  also  inehides  lists  of  charts 
suitable  for  mercury-actuated  instru¬ 
ments,  Fahrenheit  or  Centigrade, 
pressure  and  humidity  and  for 
vapour-actuated  instruments. 

«  «  « 

Distant  Repeater 

The  Distant  Repeater  is  an  elec¬ 
trical  instrument  for  transmitting  in¬ 
formation  to  a  distance  and  for  con¬ 
trolling  distant  apparatus.  Any 
angular  movement,  even  if  the 
operating  forces  are  relatively  weak, 
can  be  indicated  01  recorded  at  a 
distance  by  this  apparatus.  Varying 
measurements  can  be  taken  such  as 
electrical  quantities  of  amperes, 
volts,  w'atts,  steam  and  water  pres¬ 
sure,  steam,  water  and  gas  flow, 
water  level  in  reservoirs,  volume  of 
gas  in  gasholders  and  so  on.  Other 
functions  performed  by  this  appara¬ 
tus  are  the  selection  and  control  of 
distant  switchgear  and  the  summa¬ 
tion  of  two  or  more  measured  quan¬ 
tities  such  as  electrical  power  or  gas 
or  water  flow.  Evershed  and  Vig- 
noles.  Ltd.,  of  Chiswick,  have  issued 
a  leaflet  describinTf  the  character¬ 
istics  and  construction  of  the  Ever- 
shed-Midworth  Distant  Repeater, 
illustrating  it  with  diagrams  and 
photographs  of  actual  installations. 

They  have  also  issued  a  concise 
and  practical  handbook  on  Earth 
Testing,  which  should  prove  useful 
to  engineers  entrusted  with  the  in¬ 
stallation  of  earth  electrodes  and  the 
maintaining  of  them  in  efficient  con¬ 
dition. 

*  «  « 

Complimentary  Colour  Lighting 

So  much  has  been  sai«l  and  written 
about  complementary  colour  light¬ 
ing  that  many  factory  executives  are 
in  a  quandary  -should  they  adopt  it 
for  their  factory  or  not? 

Metropolitan  -  V’ickers  Electrical 
Company  are  confident  that  their 
TrafToblak  system  developed  in  their 
Trafford  Park  Research  laboratories 
is  perfectly  satisfactory.  It  has  been 
well  tried  out  and  is  now  being  used 
by  an  increasing  number  of  factories 
throughout  the  country.  Here  is  a 
brief  outline  of  its  principles: 

All  the  artificial  light  used  inside 
the  building  must  be  of  a  mono¬ 
chromatic  orange  colour  which  at 
night-time  is  absorbed  by  a  blue 
lacquer  applied  to  the  w'indow  and 
roof  glass — i.c.,  no  light  is  visible 


outside  the  building.  During  the 
daytime,  however,  daylight  is  avail¬ 
able  through  the  blue  lacquer. 

Three  artificial  light  sources  have 
been  developed  of  which  the  most 
efficient  is  the  “  Metrovick  ”  Traffo- 
blak  Sodium  lamp,  a  standard 
Sodium  Discharge  lamp  fitted  with  a 
special  coloured  glass  filter,  now  the 
subjeeX  of  a  patent  application.  This 
lamp  gives  a  light  output  equal  to 
<»()  per  cent,  of  the  Sodium  Dis¬ 
charge  lamp  output  when  not  fil¬ 
tered. 

Tungsten  filament  “Cosmos” 
lamps  are  being  manufactured  either 
sprayed  or  in  natural  amber  glass 
bulbs,  but  due  to  the  amount  of 
colour  correction  necessary  are  con¬ 
siderably  less  efficient  than  the 
Traffoblak  Sodium  lamp. 

Metrovick  Traffoblak  lacquer  used 
for  the  roof  and  window  glass  if  ap¬ 
plied  in  accordance  w’ith  the  manu¬ 
facturers’  instructions  will  neither 
fade  nor  peel  off. 

If  you  want  to  make  a  change  in 
your  hastily  blacked  out  factory,  do 
not  lightly  dismiss  the  complement¬ 
ary  colour  system.  Providing  your 
window  space  is  in  reasonable  pro¬ 
portion  to  the  floor  area  your  opera¬ 
tives  will  be  able  to  work  in  ade¬ 
quate  daylight  and  your  factory  will 
be  effectively  blacked  out  at  night. 

»  *  • 

Tests  for  Air-Raid  Shelters 

Six  tests  have  been  carried  out  on 
two  different  types  of  air-raid  shel¬ 
ters.  The  objects  of  the  tests  were  to 
determine  the  length  of  time  the 
full  complement  of  occupants  coidd 
remain  inside  without  undue  dis¬ 
comfort,  with  entrance  and  exit 
completely  sealed;  to  obtain  any  data 
of  physical,  physiological,  or  psycho¬ 
logical  nature  which  would  be  of 
value  should  the  shelters  be  used 
during  air  raids,  as  well  as  informa¬ 
tion  which  might  indicate  in  what 
ways  the  conditions  inside  the  shel¬ 
ters  might  be  controlled  or  im¬ 

proved  during  prolonged  occupation. 
The  occupants  for  the  tests  were 
selected  from  as  wide  a  range  of 
age  and  vocational  groups  as  pos¬ 
sible.  Minute  details  were  taken  of 
the  results  of  the  tests,  the  condi¬ 
tion  of  the  air,  the  reactions  of  the 
people,  and  so  on.  These  particulars 
have  been  gathered  together  and 

carefully  set  out  by  .1.  and  E.  Hall, 
Lt<l.,  of  Dartford,  at  whose  works 
these  tests  were  carried  out. 

»  »  « 

PatentH  and  I'rade  Marks 

Any  of  our  readers  requirmg  informa¬ 
tion  and  advice  respecting  Patents,  Trade 
Marks  or  Designs  should  apply  to  Messrs. 
Rayner  and  Co.,  Patent  ,4gents,  of  Rank 
Chambers,  29,  Southampton  Buildings, 
London,  W.C.  2,  who  will  give  free 

advice  to  readers  mentioning  this  paper. 


id 
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INFORMATION  AND  ADVICE 

Vej'tuable  Extracts — Producing  a  Vacuum  in  Fruit  Bottliii" — Filters  for  Worcester 

Sauct* — Hoists  and  Elevators, 


Ve;»etal>h*  Extracts 

5,85().  We  shall  be  very  obliged  to  you  if  you  will  let 
us  have  the  following  recipe: 

Manufacture  of  vegetable  extracts  for  soups  and  pot¬ 
tages.  These  extracts  proceed  front  yeast,  to  which  salts 
and  spices  are  added.  We  would  like  to  obtain  some 
formula,  starting  from  unextracted  beer  yeast.  (Belgium.) 

W’e  have  pleasure  in  giving  you  the  following  infor¬ 
mation  with  regard  to  the  manufacture  of  extracts  from 
yeast : 

Most  of  the  processes  for  making  yeast  extract  depend 
upon  a  partial  digestion  of  the  cells  by  the  enzymes  of 
the  yeast  (autolysis).  In  this  process  the  dried  yeast  is 
usually  ground  to  nipture  the  cells  as  much  as  possible 
so  as  to  liberate  the  enzymes,  and  then  it  is  allowed  to 
autolyse  with  the  addition  of  a  small  amount  of  a  suit¬ 
able  preservative  such  as  SO,,  in  order  to  prevent 
|)utrefaction. 

The  autolysed  yeast  is  then  extracted  several  times 
with  hot  water,  the  extract  being  separated  from  the 
cells  either  by  centrifuging  or  by  settling  and  running 
off  the  supernatant  liquor. 

The  collected  extracts  are  then  evaporated  in  an  open- 
jacketed  pan  (or  preferably  a  vacuum  pan)  until  a  semi¬ 
solid  mass  results.  The  requisite  amount  of  salt  should 
be  added  w’hen  partially  evaporated. 

If  an  o|X‘n  pan  is  used  to  evaporate  the  extract,  the 
hnal  product  will  produce  a  cloudy  solution,  due  to  the 
fact  that  some  of  the  protein  has  been  coagulated  or 
denatured.  On  the  other  hand,  if  the  evaporation  is 
carried  out  under  vacuum  this  is  jirevented,  and  a  much 
better  and  more  soluble  extract  results. 

For  vegetable  extracts  the  material  is  merely  boiled 
with  successive  quantities  of  water,  and  the  collected 
extracts  treated  as  described. 

Other  processes  involve  the  partial  breakdown  of  the 
vegetable  tissues  by  boiling  (preferably  under  pressure  in 
an  autcK'lave)  with  dilute  hydrochloric  acid.  This  opera¬ 
tion  achieves  a  similar  result  to  the  autolysis  described 
for  yeast.  After  extraction  with  two  or  three  changes  of 
water  and  finally  pressing,  the  collected  extracts  are 
mixed  and  made  neutral  by  the  addition  of  the  calcu¬ 
lated  quantity  of  caustic  soda.  In  this  way  common  salt 
is  formed  in  the  extract,  as  a  result  of  the  neutralisation, 
and  this  obviates  the  necessity  of  adding  salt  after  the 
evaporation. 

Brodiioing  a  Vaoiiiim  in  Fruit  Bottling 

5,630.  We  are  bottling  in  2-lb.  jam-jars,  using  patent 
clip-on  caps,  with  spring  clips  for  processing,  and  find 
that  we  can  only  get  about  65  per  cent,  results  We 


seem  to  get  vacuum  in  practically  every  instance,  but  on 
removing  the  clips,  however  carefully  this  is  done,  the 
vacuum  is  sometimes  released.  Our  jars  are  ground  to 
give  a  perfect  “  seat  ”  to  the  rings  and  caps,  and  we  have 
even  tried  processing  with  two  and  three  clips  on  each 
jar.  The  caps  are  perfectly  plain-topped,  with  no  groove 
in  which  to  fit  the  flat  ring,  and  we  are  processing  accord¬ 
ing  to  the  directions  given  in  the  Ministry  of  Agriculture 
handbook  on  the  subject. 

We  shall  be  most  grateful  for  any  advice  which  you 
can  give  on  this  matter. 

This  is  just  one  of  those  problems  which  crop  up  in 
practice  which  do  not  find  their  way  into  articles  or 
textbooks.  We  note  that  you  are  only  getting  65  per 
cent,  results,  but  that  you  seem  to  get  a  vacuum  in 
practically  every  instance.  If  it  is  really  correct  that  you 
are  getting  a  vacuum  in  every  instance,  it  can  only  mean 
that  there  is  not  a  pro{H*r  closure  between  the  caps  of  the 
bottles,  and  when  the  clips  are  taken  off  air  is  able  to 
enter. 

We  suggest  that  you  might  test  the  matter  of  the 
vacuum  with  an  appropriate  instrument  (name  of  instru¬ 
ment  maker  given)  which  indicates  the  amount  of 
vacuum  in  any  jar  by  perforating  the  metal  cap. 
Another  alternative,  of  course,  is  that  you  may  not  be 
heating  the  contents  of  the  jars  sufficiently  to  produce  a 
high  enough  vacuum. 

V\’e  also  suggest  that  your  most  direct  way  would  be 
to  call  in  a  consulting  expert  who  could  examine  the 
trouble  on  the  spot,  and  no  doubt  put  you  right  almost 
immediately.  Should  you  desire  this,  we  would  have 
pleasure  in  giving  you  the  name  of  one.  You  will  under¬ 
stand,  of  course,  that  many  of  these  problems  require 
investigation  on  the  s|X)t,  and  in  this  case  we  can  only 
suggest  lines  of  eiujuiry  by  corresjx)ndence. 

Information  Supplied 

5.903.  We  shall  thank  you  if  you  will  kindly  put  us  in 
touch  with  makers  of  filters  or  some  such  similar  arrange¬ 
ments  for  straining  sauce  such  as  Worcester  sauce. 
(Bombay.) 

The  names  of  a  number  of  firms  were  given. 

5,910.  We  should  be  glad  if  you  could  give  us  the 
names  of  firms  manufacturing  hoists  for  use  in  connec¬ 
tion  with  autoclaves,  and  also  for  elevators  for  packets 
weighing  500  kg.  (Syria.) 

The  names  and  addresses  of  various  firms  were  sup¬ 
plied. 

World  copyright  in  this  feature  is  fully  reserved. 

No  extracts  without  permission. 
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RECENT  PATENTS 


jXSj.}.  \VKSTIN(;H(>rSE  Ki.EtTKIC  Intek- 
NAI KJNAI.  Co. :  Fo()<l-pn  s»TviiiK  appar¬ 
atus.  (K'tolMT  2J. 


These  particulars  of  new  patents  of  interest  to  readers  have  been  selected 
from  the  “Official  Journal  of  Patents”,  and  are  published  by  permission  of 
the  Controller  of  H.M.  Stationery  Office.  The  journal  can  be  obtained  from 
the  Patent  Office,  25,  Southampton  Buildings,  London,  IP.C'.  2,  price  is. 
weekly  (annual  subscription  £2  10s.). 


.4l>slrurtb  of  Recent  Speeiiieatiuiis 

Group  Abridgments  can  be  obtained 
from  the  Patent  Office,  25,  Southampton 
Buildings,  London.  W.C.  2,  either  sheet 
by  sheet  as  issued  on  payment  of  a  sub¬ 
scription  of  5s.  per  Group  Volume,  or  tn 
bound  volumes  price  2S.  each. 

Extracting  ^  egctahle  Dils 

Coconut  oil  is  ol>tain(-(l  from  coconut 
in«-at  l>y  comminuting  tlic  meat,  mixing 
it  one  or  more  times  with  water,  pn-ssing 
the  mixture  to  separate  out  an  oil-in¬ 
water  emulsion.  an<l  then  breaking  the 
emulsion  by  adjusting  the  />!!  value  to 
from  yu  to  4'()  by  the  addition  of 
alcohol.  In  carrying  out  the  invention, 
comminutetl  c(x:onut  nut  is  passed 
through  a  press  with  water  at  a  tem|H‘ra- 
ture  of  22°  to  i(K)°  (  .  oiH-  or  more  times, 
anil  the  meat  separated  from  the  liquid. 
If  the  sejiarated  meat  is  to  be  used  as  a 
desiccated  coconut  for  human  consump¬ 
tion,  fresh  meat  should  be  usi-d  and 
should  be  peeled  before  comminuting  and 
pressing.  The  liquid,  after  separation  of 
the  aqueous  layer,  is  centrifuged  to  sepa¬ 
rate  protein,  and  the  emulsion  is  then 
broken  by  either  (i)  adjusting  the  />M 
value  by  treating  with  an  organic  or  in¬ 
organic  acid — e.g.,  acetic  or  hydrochloric 
acid — acid  salts,  or  a  buffer  combination; 
(2)  inoculating  with  a  micro-organism 
which  has  the  property  of  effecting  a  fer¬ 
mentation  with  the  formation  of  acid 
substances  such  as  lactic,  acetic  or 
butyric  acids;  or  (.j)  adding  an  alcohol — 
e.g.,  ethyl  alcohol.  The  aqueous  layer 
may  be  used  for  acefic,  propionic,  butvric 
or  alcoholic  fermentation,  or,  after  the 
aildition  of  sugar  and  fermentation,  for 
the  proiluction  of  coconut  toddy.  The 
iiroken  emulsion  is  centrifuged  to  se  parate 
protein,  or  is  decanted,  and  the  clouilv 
oil  obtained  clarified  "by  heating  and 
filtering.  The  protein  from  the  ceiitri- 
fages  is  heated  and  then  pressed  to  re¬ 
cover  oil,  the  |>ressed  protein  cake  being 
utilised  for  human  fiMHl.  In  a  mollifica¬ 
tion  the  emulsion  is  broken  by  adding  an 
alcohol  anil  conjoint  adjustment  of  />M 
value  to  between  2-5  and  7.  SjMt'ifications 
<'ind  .<2b,it>5  (both  in  ('lass  iji) 
are  referred  to. 

.\ccording  to  the  s[)i-cification  as  open 
to  insiHition  under  Sect,  qi,  the  emulsion 
may  be  broken  by  heating  to  a  tempera¬ 
ture  not  alKive  2«o°  C.  This  subject- 
matter  does  not  ajipear  in  the  spi-c  ihcation 
as  accepted. 

305,277.  Lava,  r.  G. 


I.ulest  I'uleiit  .'\|i|ili(*uliuiis 

('.Ai’tn  i,  ('.  .\. :  Process  of  pro¬ 
ducing  edible  flow  from  bread  fruit.  Si-p- 
tember  i!S. 

2581b.  Jakke,  M.  :  Device  to  contain 
fiMidstuffs  and  jireserve  same  against  con¬ 
tamination  by  gas,  etc.  September  i.j. 
2(mk)i.  Kivoche,  E.  ).:  Drying  of  food¬ 
stuffs.  September  18. 

24.4147.  IfRAMUiK  ANI>  Co.,  1-TI>.  ((IeKN- 
hakot)  :  .\pparatus,  etc.,  for  preserving 
fiKMl.  .\ugust  25. 

24857.  Litti.e,  S.  Ct. :  Vending  and 
storing  fiKnl,  etc.  .Vugust  30. 

2472b.  Musher,  .\. :  Food  jiroducts. 
.August  28. 

245140.  Smith,  F.  J.:  Method  for  pre¬ 
serving  fiKidstuffs.  .August  2b. 

24773.  Standard  Hraxds,  Inc.  :  Manu¬ 
facture  of  baked  giKiils.  .August  214. 

304143.  Kt;zEK,  P.  P. :  Treatment  of  fats. 
NovemlMT  21. 

30483.  Heid,  C.  :  Fnergisation  of  liquids, 
juices,  etc.  November  21. 

30284.  Le  lioiii.ENoE,  .A.  P.  L.  X. ; 
■Manufacture  of  foodstuffs.  .November  17. 
2141417.  Ormrod,  11.,  and  Nelson  Pre- 
servi.nt;  Co.,  Ltd.:  .Machine  for  insert¬ 
ing  disc  closures  or  lids  of  cardboard,  etc., 
into  mouths  of  jiaper,  etc.,  containers. 
November  13. 

2148144.  Stewart  and  Co..  Ltd.,  D. 
(Fei.tham,  Dvmond  and  Mi'rrav):  .Ap¬ 
paratus  for  taking  sanqiles  of  sugar  cane. 
Novi-mber  11. 

214808.  Horvath,  F.  vo.n.  :  Process  and 
apparatus  for  reconditioning  and  pre¬ 
serving  gr.iin,  vegetables,  etc.  Novem- 
In-r  10. 

214731.  Kri.m-Ko  Co.  :  Chocolate  or  cocoa 
drinks.  XovemlMr  14. 

214477.  Stevens,  .A.  11.  ( I.nternationae 
Paraya  Cori’oration)  :  Treatment  of 
pa|)aya.  NovemlK-r  (>. 

214333.  Stein,  L..  Walsh.  J.  F.,  Needi.e, 
11.  ('.,  and  .American  .Maize  Prodi  cts 
Co.:  .Manufacture  of  syriqis.  Novem¬ 
ber  3. 

288bi.  Hartoi.i,  .a.  Ci.  .a.:  Method  and 
aj)|)aratus  for  extracting  liquids  contained 
in  jellies,  etc.  (k'tobi-r  27. 

288141.  C.oLDiNiiiiAM,  .A.  S.  11.  W.:  Cirass, 
corn  or  rinit  drier.  October  28. 

2141714.  Molly  Scoar  Corporation:  Pro¬ 
cess  of  treating  finely  divided  calcium 
carlionate  material.  NovemlM-r  i. 

28847.  ViTAMOL,  Inc.:  Dry  [lowder  vita¬ 
min  product.  (Ktober  27. 


Complete  Speeifirulions  Arcepted 

Printed  copies  of  the  full  Published 
Specifications  may  be  obtained  from  the 
Patent  Office,  25,  Southampton  Buildings, 
l.ondon,  ll'.C.  2,  at  the  uniform  price  of 
IS.  each. 

5 1 3. 814(1.  .McLean,  .A.,  and  Imi’ERI.ai. 
Chemical  Indcstries,  Ltd.  :  Fxtniction 
of  protein  from  ground  nuts. 

513.1408.  Lyons  and  Co.,  Ltd.,  J.,  and 
( ii.tTi  KSTEIN,  L. :  Preservation  and  storage 
of  perishable  articles. 

514,281.  Sa.mson,  II.  S. :  Production  of 
whippable  milk  (ireparations. 

514.151.  lluoiiEs,  C.  L.  (Little,  Inc., 
.A.  I).):  .Ajiparatus  for  the  sterilisation  of 
fiKid  jiroducts. 

514,102.  Kei.i.oo,  Se.n.,  J.  L. :  Production 
of  puffed  cereal  (iroducts. 

515,0814.  Wehher,  W.  W.,  and  Fullers, 
Ltd.  :  Wrapping  of  cakes  or  other 
articles. 

514,1487.  SiTHMARiNE  Signal  Co. :  Method 
of  treating  milk. 

514.1418.  Laing,  |.:  .A|)paratus  for  pre¬ 
serving  fiK)d. 

514.14014.  Stewart  .Automatic  Freezers, 
Ltd.:  Soft  icecream  freezing  machine. 
514.828.  Kouth,  .a.  C.  :  Manufacture  of 
margarine. 

514. (>|8.  Carring.  C.  .A.  C. :  .Apparatus 
for  |iroducing  (lortions  of  desired  size 
and  or  shajie  from  a  mass  of  soft  but 
solid  consistency — tor  instance,  butter. 
514.4142.  SiTBMARiNE  Signal  Co. :  .Method 
of  treating  milk  to  obtain  a  [iroduct  of 
reduced  curd  tension. 

514.424.  I loi’Ki.NsoN,  L.  T. :  Method  of 
producing  oil  from  fat-containing  jirotein 
material. 


INSTRUMENT 


Boiler  Pressure  ('oiitrol 


“  Teddinpton  ”  Model  FZ  Instrument 
made  hy  the  British  Thermostat  Co., 
Ltd.,  Middlesex. 
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“KELLIE” 


Continuous 


HYDRO-ELECTRIC 
WASHING  MACHINES 


Photograph  by  courtesy  of  Messrs.  Scribbans  i  Co.  Ltd.,  Smethwick,  Birmingham. 


Machines 
designed 
for  any 
desired 
output 


Illustrations  show 
three  of  our 
latest  machines 
specially  designed 
for  washing  and 
drying  biscuit 
tins,  bakers’ 
wooden  boards, 
trays,  pans,  wire 
mats  and  baskets, 
pie,  sponge  and 
tart  moulds, 
buckets,  jam  jars, 
fruit  bottles,  etc. 


Photograph  by  courtesy  of  Messrs.  International  Biscuit  Co.  Ltd.,  Manchester. 


Original  makers  of 
Continuous  Hydro-Electric 
Washing, 
De-labelling, 

Rinsing  and 
Drying  Plants 

for  all  types  of  wide¬ 
mouthed  glass,  stone  and 
metal  food  containers. 


Send  us  your  enquiries 


Photograph  by  courtesy  of  Messrs.  T,  Wall  i  Son,  Ltd.,  London , 


ROBERT  KELLIE  AND  SON,  LTD. 


THE  DUNDEE  FOUNDRY  DUNDEE 

Telegraphic  and  Cable  Address:  *■  KELLIE,"  Dundee. 

Manchester  Representative:  A.  E.  FIELDING,  Queen’s  Chambers,  2  Ridgefield,  Manchester. 


MAKERS  OF  FOOD  PREPARING  & 
CANNING  MACHINERY  &  PLANTS 

Telephone:  2819  (3  lines) 
Telephone:  Blackfriars  0449. 
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Sturtevaj^t 


P 

vk 

'  nf : 

lij  y 

A  bakery  equipped  with  Sturtevant  Heating  and  Ventilating  Plant 


Heating  ani» 
Ventilation 

for 

roaiNonaible 

tein|iorailur«» 

and 

€»ffec*liv€“ 

vontilaiioii 

Full  particulars  and 
illustrations  are  given  in 
our  publication  W 1 260 


Sturtevant  engineering  Co.  ltd.  ‘"‘^-^YoNDorl^ExT''^ 


From  our  full  range  of  Glassware  we 
can  supply  a  bottle  or  jar  suitable  for 
any  product,  a  container  that  will 
display  the  contents  to  advantage,  and 
attract  the  attention  of  women  who 
want  to  see  clearly  what  they  are 
buying. 

jam  jars.  Honey  Jars,  Pickle  Bottles, 

Sauce  Bottles,  Lime  Juice  Bottles,  Paste 
Jars,  Salad  Cream  Bottles,  Coffee  Ex¬ 
tract  Bottles,  Lemon  Curd  Jars,  etc 

LHX  £  SHRUI 

Regd.  Office:  LIMITED 

ALBERT  GLASS  WORKS,  HUNSLET,  LEEDS,  10 

Also  at  CLARENCE  GLASS  WORKS.  DONISTHORPE  GLASS  WORKS 

Grams Feejers,  Phone,  Leeds."  Cables;  "  Feeders,  Leeds.' 

Phone ;  21568  ( 2  lines\ 

London  Office  :  ST.  MARTIN  S  HOUSE.  29  LUDGATE  HILL.  E.C.4 
Phone :  City  7170 
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DEPENDABLE  REFRIGERATION  SINCE 


I88Z 


VVAYmESBOR  O.  PEfNINA 


VALVES 


FOR  STEAM  q 
AND  WATER 
SUPPLIES  — 
QUICK  AND  EASY 
TO  OPERATE 


The  valves  are  heavily 
made  in  gunmetal, 
fitted  with  renewable 
composition  discs  for 
any  service,  giving 
long  life  with  low  cost. 

We  specialise  in  reducing 
valves,  steam  traps,  &  con* 
trol  valves  for  any  duty. 


Comes  in  big  units,  these  days,  as  if  recalling 
the  giant  Frick  machines  of  forty  or  fifty 
years  ago. 


The  Frick  ammonia  compressors  illustrated 

V  e  ** 


RITISH 

FLEET  STREET,  LEICESTER 


TEAM 


NEW  EDITION 


either  to  ammonia 
booster  service  on 
low  '  temperature 
work,  or  to 
handling  Freon- 12  for  air  conditioning. 


Fricl< 

.1,  OiKCt  Motor 


CANNING  •  FRESERX’ING  •  PICKLING 


OVER  «00  PAGES 


Whether  you  need  a  quarter  of  one  ton  of 
refrigeration  or  a  thousand  tons,  there’s  a 
Frick  system  of  the  size  and  type  to  do 
the  work  dependably  and  economically.  In¬ 
stallations  throughout  the  world.  Write 
to-day,  giving  details  of  the  cooling  work 
you  wish  to  do. 


V^anning 
Preserving 
Tomato  Products 
Pickling 

Sauces  and  Condiments 
Miscellaneous  Products 


Ortier  Now  50’-  Front 


LEONARD  HILL  LIMITED 
17  Stratford  Place,  London,  W.l 
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Write  for  descriptive  coto* 
loguo  **  20th  Century  Air 
Conditioning.** 


BROMLEY 


M  ELLOR 


Above  is  illustrated  a  typical 
Mellor-Bromley  air  washing 
and  ventilating  plant. 


AIR  CONDITIO  MN(i  ENfilNEERS 
Mellor,  Bromley  &  Co.  Ltd.,  Minotaur  Works,  St,  Saviour's  Road,  East,  Leicester 


Several  years  ago  we  became 
interested  in  Humidification  in 
an  industry  in  which  we  were 
acknowledged  authorities. 
Since  then  we  have  installed 
many  thousemds  of  pounds 
worth  of  plant  in  that  in¬ 
dustry. 

Realizing  that  other  industries 
needed  plants  of  a  similar 
nature  we  augmented  our  staff 
with  a  number  of  specialists 
in  Air  Conditioning  plant  .  .  . 
designers  who  had  been  in 
Air  Conditioning  since  the 
early  post-war  days  .  .  . 
draughtsmen  who  knew  the 
difference  between  mere 
ductwork  and  scientifically 
designed  Air  Conditioning 
ducting  .  .  .  technical  men 
who  have  studied  Air  Con¬ 
ditioning  and  are  qualified 
engineers — backed  by  the 
resources  of  a  large  modern 
engineering  establishment 
.  .  .  and  now  produce  Air 
Conditioning  equal  to  the 
best  and  better  than  most. 


Readers! 


Save  the  money  yon  have  spent! 

Put  the  year’s  eupies  <>(’  ’’FOOD 
MANUFACTLIRK  ”  in  a  hiinler  and  save 
them  from  damage. 

Specially  designed  to  hold  from  one  to  twelve  copies 
lirinly,  this  attractive  binder  will  keep  your  copies  clean 
and  preserve  their  edges. 

Do  you  iiol  often  reipiire  information  from  bai'k 
nnmhers  of  t'(KH)  MANUFACTURE  ”  ? 

There  is  no  need  to  search  througih  hies  of  them  for 
information — just  r«*fer  to  the  distinctive  hinder 
on  your  shelf,  and  save  the  inconvenience  of 
eurled-u|>  leaves,  dirty  |)ag;es  and  ’"lost”  copies. 
Smart  in  appearance,  gold  lettering  on  g:reen,  it 
is  a  handsome  addition  to  your  bookshelf ;  a 
matter  of  seconds  to  insert  the  journal. 

“FOOD  MANUFACTURE” 

Volume  Binder 
5/9  U.K.  7/6  elsewhere 

Pont  Free 


Obtainable  from  the  Librarian,  ••  FOOD  MANUFACTURE,”  17  Stratford  Place,  LONDON,  W.  I 

Mayfair  7383 
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GRINDERS,  CRUSHERS, 
SIFTERS,  MIXERS, 
DRIERS,  Etc. 

WE  HAVE  SPECIALISED  ON  THIS 
CLASS  OF  MACHINERY  FOR  35  YEARS 

W.  S.  Barron  &  Son.  Ltd. 

TELEPHONE  (DEPT.  A):  GLOUCESTER  TELGRAMS  : 
225S  GLOUCESTER  BARRON.  GLOUCESTER 


ROSE  CONTAINERS 

BRITISH  MADE  ON 
BRITISH  MACHINES 

Owing  to  the  use  of  our  own 
designed  high-speed  Carton¬ 
making  machinery  we  are  able 
to  offer  Cream  and  Ice  Cream 
Cartons  at  an  attractive  price  for 
immediate  or  future  delivery. 

For  samples  and  prices  apply  to 

ROSE  CONTAINERS  LTD. 

ALBION  WORKS.  GAINSBOROUGH 

Inventors  and  makers  of  Automatic 
Machinery  for  Milk  and  all  other 
kinds  of  Cartons.  Enquiries  invited. 


Also  Available 

A/thU'/  j  Kvsist 
iiHte  Ex- 

ti  Hsion  I  *Hit  (/or 
lit  f  ti  s  u  t  i'  nt  e  H  t  s 
to  i/ioo///. 

ottntl. 


l>.(  .  .\voMeter. 


ihe  sli(le*riile  is  to  speely  ami  accurate 
\  f  calculations,  so  is  the  Minlel  7  AvoMeter  to 
electrical  testin;;  —  Inili>pcnsahle !  With  46  ran>;cs, 
ineasuriu^  A.C.  ami  Atu)>cies  anti  V’oltA,  ke.sistan«  e. 

(.‘  •pacity,  Auiiio-tre«|iieucv  P*>wer  Output  aiul  I>t*cil»els.  it 
pruvitles  unrivalled  test  facilities  in  the  most  convenient 
form.  Con)|Kict  and  portable  (it  weiji'hs  only  6  Ihs.),  it 
conforms  to  It.S.  ist  (irade  accuracy  ret|uireiiients. 

•  Write  for  fully  descriptive  /iteroture  and  current  prices. 

46-range  universal 


AvoMir 


Read  Trad* 


Electrical  Measuring  Instrument 


THE  AUTOMATIC  COIL  WINDER  &  ELECTRICAL  EQUIPMENT  CO..  LTD 
Winder  House.  Douglas  Street.  London.  S.W.  I.  Phone:  Victoria  3404~7 


POSTLIP  PURE 
FILTER  PAPERS 

FOR  FOOD  MANUFACTURERS 


Crinkled  White  and  Grey  in  large  sizes  for  Filter 
Presses,  White  and  Grey  in  various  qualities, 
in  circles  and  squares  for  Laboratory  Work. 

Trial  Sample  on  application  to  the  Makers. 

EVANS.  ADLARD  &  CO  LTD 

Postlip  Mills,  Winchcombe.  CHELTENHAM,  Ena. 
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GAS-HEATED  IS  ITT  @  IS  V 
a  IBODILilS  COMBINED 


Exfjer  imental  size  for 

MEAT 

FISH 

FRUIT 

VEGETABLES 

NO  STEAM  PIPE 
CONNECTIONS 


PRODUCTION  BV 


JOHN  FRASER  &  SON,  LTD. 

t'VCJlNEERS  AND  HOILER  MAKERS 


MILLWALL,  I.ONi;ON,  E  14 


I  AST  I  is:. 
(I'lix.ilc  I'ltamTi  I*. v* 


PEPPER 

SPICES 

VEGETABLES 

FRUITS 

CANDIED  PEEL 
CEREALS 
ALMONDS 
STARCH 

CRUSTING  STARCH 
BLOCKS 
SUGAR 

MALT  EXTRACT 
FOOD  COLOURS 
SALT 

DEXTRINE 
CHEMICALS 
SAUSAGE  MEAL 
DOG  BISCUITS 
GELATINE 
ETC  ,  ETC. 


MITCHELL  LIMITED 

37. PETER  STREET  MANCHESTER 
AsjK/flM  Works: 

PRATCHITT  BROS  LTO.CARUSLE. 


THE  NOTED  PULLEY  HOUSE 

Mtinujtn/utrrs  of  tfu'  Colli hif'a’ood  EmfUss  IW  Dnves 

SPECIALISTS 

VO  SINCE  1880  IN 

EVERYTHING  FOR 
EFFICIENT 

1  i  POWER 

ill  TRANSMISSION 


THE 

LARGEST 

STOCK 

OF  POWER 
TRANSMISSION 
APPLIANCES  IN 
THE  BRITISH  ISLES 


SEND  FOR 

ILLUSTRATED 

CATALOGUE 


THE  LONDON  SHAFTING  &  PULLEY 

CO.,  LTD. 

COLLINGWOOD  IRONWORKS,  NORTHDOWN  STREET 
KING’S  CROSS.  LONDON.  N.  I 

Telephone:  Terminui  4731,  4732 


||)9L;.yMIICI1«l 


Planii  £■ 
Pioceii  efuipmeni 
ohe(fetykindj)ot 


ALlr  iMI^AClr 


The  Muniono  Works  dre  one  of  the  best 
eauipped  in  Europe  for  the  mdnuldcture 
of  dl!  types  of  Malt  Extract  and  Malt 
Hour. 

Every  batch  of  our  products  is  ANALYSED 
BEFORE  DISPATCH,  guaranteeing  uniform 
quality  with  every  delivery. 

Our  whole  experience  is  at  your  service. 

Your  enquiries  will  receive  prompt  and 
EXPERT  attention 


i^^ALir  iFiLOiyiig 

MUNTONA  LTD.  BEDFORD.  TEL..  2217 
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INSTALL 


a/orier 


^^^^^^JNI^HEATERS 

AND  ENSURE  .  .  . 

fortab'e  uniforrn 

than  oi dinar.  V'^ountluO 

•  resiner** 

(alorier 

UNIT  H  EATERS 

THE  STANDARD  AND  POCHIN  BROS.,  LTD. 


24V4  {2  linen. 


LEICESTER.  ENGLAND  ..  e,o.inl%l7nTLeicester- 


ENQUIRY 

FIRM  - 

FORM  (F.M.) 

(For  office  use  only) 

No.  _ 

ADDRESS  _ -  - 

Date - 

TRADE 

Inriivirliial  maWin(T  F.r»r|iiiry _ 

Nature  of  Enquiry : 

N.B. — Swbscn'ber.s  should  enclose  a  stamped,  addressed  envelope  lor  reply.  Non-subscribers  will  be  answered  only  in  the  journal,  and 
should  enclose  a  postal  order  for  Is.  9d.  to  cover  registration  fee  and  a  copy  of  FOOD  MANUFACTURE  containing  the  reply. 
The  enquiry  may  be  made  either  in  the  space  provided  above  or  in  a  separate  letter,  but  in  every  case  the  above  form  mu.sc  be 
completed,  and  sent  to  Food  Manufacture,  17,  Stratford  Place,  London,  W.  I,  England, 


THERE'S  NO  FEAR  OF 
'BROWN-HEART' 

^  "  ^  IN  FRUIT  STORAGE 

A  IF  THE  CO 

CONTENT  IS 
SUPERVISED.  .  . 

"  smnK 

CO2  AND 

\  TEMPERATURE 
JW  INDICATORS  FOR 

REFRIGERATED  GAS 
STORES 


Apples  which 
have  been 
stored  under 
incorrect 
conditions 
of  CO2  gas. 


(LONDON)  LIMITED 
CENTURY  WORKS.  LEWISHAM,  S.E.  13. 


J 

ELLIOTT 
_ BROTHERS 
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POWDERED  APPLE  PECTIN 

SPEAS-NUTRL-JEL 

NEUTRAL  IN  COLOUR  &  FLAVOUR 


SAMPLES.  PRICES  AND  FORMULA 
AND  ANY  DESIRED  INFORMATION 


SOLE  DISTRIBUTORS  FOR  GREAT  BRITAIN 

H.  li»flAYEIg  SENOOIg  IT©. 

VANILLA  AND  GENERAL  PRODUCE  IMPORTERS 

52/3,  Crutched  Friars,  LONDON,  E.0.3 


VANILLOES.  LONDON 


PACIFIC  FISHERMAN 

The  Fisheries  Journal  of  the  Pacific 

A  MONTHLY  PUBLICATION  SUBSCRIPTION,  ll  m  Foreign. 

SenJ  /or  a  tree  sdmple 
Kach  subscription  includes : 

The  PACIFIC  FISHERMAN  YEAR-BOOK 

containinfr  complete  pack  figures.  Single  copies,  $1.25  Foreign. 

Pacific  Fisherman  also  publishes: 

SALMON  PACKERS’  REGISTER 

a  complete  directory  of  packers,  brokers,  and  brands.  Per  copy, 
$5..S0  Foreign. 

WESTERN  CANNER  AND  PACKER 

the  food  packing  journal  of  the  Western  United  States,  Subscrip¬ 
tion,  $3.00  Foreign. 

7  1  COLUMBIA  ST..  SEATTLE,  U.S.A. 


JAMES’S  ^ 


Direct  consignments  of 

The  H'or/d’s  finest 

SAUSAGE 

CASINGS 


FRANK  A.  JAMES 

21-23  FARRINGDON  ROAD,  E.C.  I 

Te'egrom!.  ••  Jammetho,  Smith.  London.”  Te/ephone:  Holborn  5481  &  7703 


PPARA  Filter  Papers 

®Type  Cc.,  specially  suitable  for 

filtering  extracts,  essences, 
essential  oils,  fruit  juices,  etc. 

Type  Dc.,  white  creped,  suit¬ 
able  for  filtering  sugar  solu¬ 
tions.  coffee,  etc. 

Type  Dh.,  a  tough,  hardened 
paper,  particularly  suitable  for 
use  in  coffee  machines. 

Samples  &  Prices: 

H.  REEVE  ANGEL  &  CO.  LTD. 
LONDON:  9  Bridewell  Place.  E.C.  4 
BRITISH  MADE  MANCHESTER:  2  Blue  Boar  Court 

Manufactured  by  W.  8,  R.  BALSTON.  LTD.,  MAIDSTONE.  KENT 


FRUIT  PULPS 

in  tins  and  casks 

PICKLING  VEGETABLES 

fresh  and  brined 

RAW  MATERIALS 

for 

SAUCE,  POTTED  MEATS 
&  FISH  PASTE  TRADES 
JOHN  F.  SEYFRIED  &  SONS,  LTD. 

REGIS  HOUSE.  KING  WILUAM  STREET.  LONDON.  E.C.4 
Telephone  :  MANsion  House  6171  (3  lines) 


PICKFORDS 

for 

ALL 

TRANSPORT 


iSPENPtifoP.WjEfODJ 
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DRYING 

MACHINES 

ROLLER,  TUBULAR,  ETC. 

SEND  US 
YOUR  PROBLEMS 

LARGE  TEST  PLANTS  & 
50  YEARS’  EXPERIENCE 
AT  YOUR  SERVICE 


RICHARD  SIMON 
&  SONS,  LTD. 

PHCENIX  WORKS 

NOTTINGHAM 


STAINLESS  STEEL 

WIRE  GAUZE 


IN  ALL  MESHES 

FOR  ALL  FOOD  PURPOSES 

Send  for  our  1939  Catalogue 

WM.  RIDDELL,  COUSLAND  &  CO.  LTD. 

SPRINGFIELD  WIRE  WORKS 
GLASGOW,  S.E. 


Stocks  are 

regularly 
available 
in  London 

Telefl'oru:  :  Royal  6200 
Telegrami :  "Kiihck,  LmJon  " 


.m  •  Our  Factory,  situated  on  the  Estates  of 

the  British  South  Africa  Company,  is  the 
only  one  regularly  producing  concen¬ 
trated  orange  |ulce  and  also  sweet  oil  of 
orange  on  a  large  scale  within  the  Impire 
•  The  Orange  Juice  IS  concentrated  seven  to  eicht  times,  and  is  comnletelvjTatu^,  without  any  addition 
of  cither  flavouring  material  or  sugar.  Manufacturers  can  consequently  retain  complete  indiMduality  in  buildingup 
th  eir  finished  article.  Exhaust2ve_resej^sJjj;rovey^_to_contamj>ver_502g.!2l^££,^iili211iliJ_liliIljiI12,i’ih£I_liHIliSi 
concentrate_on^he_nurkt. 

9  Our  Orange  Oil  h  15  been  dcclareJ  by  experts  to  be  of  finer  flavour  th.in  that  of  any  other  origin. 

Tlie  Sole  St’I/i)ig  Agoicv  is  u’ltli 

He  RUBECK,  $9)  Mark  Lane,  London,  E.C.  3 

who  will  Iv  f'leaseJ  to  suhmit  samf^les  and  further  fyarticulars. 


YOUR  DELIVERIES  ASSURED  ! 
Works  established  in 
safety  zone,  with  Govern¬ 
ment  assistance,  to  pro¬ 
duce  valves  for  essential 
industries  —  and  for 
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MISCELLANEOUS  SALES 

ASIN(iLE  MACHINE  that  crumbs  cakes,  hard  and  soft 
bread,  pulps  and  cuts  tinned  apples.  Hakes  and  nibs  almonds, 
grates  cheese  and  fats,  slices  rhubarb,  mashes  potatoes,  shreds 
carrots  and  turnips. — I’articulars  from  Ultra  Rapid  Engineering 
Co.,  23,  Melgrove  Street,  Glasgow,  E.  i. 


AGENCIES  WANTED 

Active  Liverpool  selling  agents  covering  whole  Lancashire, 
Cheshire  Cumlterland,  North  Wales,  seek  sound  lines 
Proved  e.vtensive  connection.  Warehousing  and  Distributing 
facilities  available. — Ho.\  1  604  Lee  i  Nightingale,  Advert.  Offices, 
Liverpool. 

agencies  for  British  Manulacturers  of  Aniline  Dyes,  Essences 
for  Foodstuffs  and  ('onfectionery  reijuired  by  J.  Speelmans, 
Leliegractit  25,  Amsterdam. 

SELF-RAISING  Flour  Manufacturers,  having  large  con¬ 
nections  in  London  and  Home  Counties,  are  seeking  an 
agency  with  a  reputable  firm  for  an  e.\tra  line,  and  who  wish  to 
avail  themselves  of  their  sales  organizations,  warehouse  and 
delivery  service. —  Box  B81.  Food  Manufacture,  17,  Stratford 
Place.  London,  W.  i 


PROPERTIES  TO  LET 

OFFICES. — A  new  modern  office  building  in  a  quiet  cul-de-sac 
opposite  Tube  Station,  and  within  easy  access  to  all  parts  of 
London,  particularly  the  main  railway  stations.  Central  London, 
Whole  floor  5.500  square  feet,  or  could  be  divided.  Excellent 
lighting.  Central  heating.  Fire  staircase.  A.R.I’.  Shelter. 
I-arge  and  spacious  passenger  lift  and  a  general  goods  lift  serving 
the  floor.  The  floors  :  A  magnificently  appointed  and  convenient 
suite  of  offices  with  an  amount  of  large  open  floor  area  ;  handsome 
reception  office  and  waiting  room.  The  accommodation  is  so 
arranged  as  to  make  it  easily  and  (juickly  adaptable  to  almost  any 
purpiose. — For  full  particulars  apply  to  Box  B96,  Food  Manufacture, 
17,  Stratford  Place,  London,  W.  i. 


Sn\e  Fm^l^Time  &  Moiioy! 

tty  rieetninft  the  tuhen  of  your 

WATER  TUBE  BOILERS  — E  C  O  N  O  M  I  S  E  R  S 
TUBULAR  PROCESS  PLANT,  ETC., 

with 

FLKXOTI’IIK  KIP4*lri«*Tubp-l'lpanin)( 


■■  S  lAVtl  XkHtt  i^ftnouitynttons  gitxJty  /i/vii 

■  *  It  'ntf  for  our  .\  <  a  t  mni,  guf 

FLEXOTUBE  (LIVERPOOL)  LTD. 

Tube  Cleaning  Specialist 
2  Strand  Street 
LIVERPOOL,  I 


IFcYEAST 


quote  ! 


War-time  strain  and  worry  bring 
an  enormous  extra  demand  lor 
Medicinai  Yeast  products.  If  you 
want  to  answer  pubiic  demand, 
we  are  one  of  the  Empire's 
iargest  suppiiers  of  Yeast — in  ail 
forms  for  Medicinal.  Commercial 
and  Food  uses.  Let  us  know 
your  requirements,  and  we  shall 
be  pleased  to  submit  Samples  and 
Quotations  at  once. 


Harry  TRUSCOTT  (W.  W.  Brown),  29,  Peppard  Road, 
Caversham.  Reading,  Berks  (and  at  Coupar  Angus,  Perth¬ 
shire),  for  Fruit  Pulps.  Speciality  :  Scotch  Raspberries,  both  fresh 
and  preserved 

ONE  LB.  VANOLh'UM  at  32s.  makes  20  lbs.  Essence  V’arilla 
by  ailding  hot  water,  and  saves  you  a  ;^io  note.  Trial  ounce 
makes  a  pint.  2S.  6d.,  post  and  package  free. — Arthur  Whittaker, 
Newton  Heath,  Manchester  10. 

POWDERED  CITRUS  PECTIN  of  highest  quality  for  Jams, 
Jellies,  Confectionery.  Sauces  and  many  other  ood  products. 
Types  and  grades  for  all  purposes. — Samples  and  quotations  from 
P.  Samuelson  &  Co..  Importers  of  Citrus  Products,  17  Creechurch 
Lane,  London,  E.C.3. 


SIEVING  M. AC  HINES  equipped  seven  sieves.  British 
Standard  Cloths,  to  customers'  requirements.  Price  £25  5s. 
Electric  motors  14s.  extra.  Also  Moisture  Testers. — Thomas 
and  Isaac  Bradley,  Ltd.,  Heath  Road,  Darlaston,  Staffs. 

"piME  RECORDERS  AND  ELECTRIC  CLOCKS.— We 
have  a  large  selection  of  new  and  rebuilt  mod  els  of  all  systems 
instock,  fully  guaranteed. — Time  Recorder  Supply  and  Main¬ 
tenance  Co.,  159,  Grange  Road.  I^ndon.  S  E.i. 

X'^.ANILL.A  BEANS  — High  prices  best  met  by  using  Vanilbeena 
Concentrate,  i  lb  equals  zj  lbs.  beans.  No  extracting,  no 
pressing,  and  results  just  as  good  at  half  the  cost.  .Also  suitable 
Solvents  and  Vanilla  Essences  ready  for  use. — Dr.  Harger  Research 
Laboratories,  172,  Bedford  Street.  Liverpool. 


“GOLDEN  PHEASANT*’ 

THE  QUALITY  BRAND 

TOMATO  PUREE  &  PASTE 

In  th«  following  concontrations:  — 


FINEST 


COLOUR 

FLAVOUR 

TEXTURE 


Made  from  Sound  Clean  Specially  Selected  Tomatoes 


WILLIAM  GRAHAM  &  CO. 

21  MINCING  LANE,  LONDON,  E.C.3 


Phont : 

MAN.  HOUSE  1791/4 


Grams  . 

WIREGRACO-FEN 


THE  ENGLISH  GRAINS  CO.  LTD< 

BURTON-ON-TRENT 


HERBS 

for  flavouring 

Sage— Thyme — Marioram — Mint— Parsley — farragoii- 
Lemon  Thyme  -  Basil — Celery  Seeds — Bay  Leaves. 

DRIED  VEGETABLES 

Powdered  Onion — Garlic — Horseradish — Tomato. 


WHOLESALE  ONLY 


JOSEPH  FLACH  &  SONS,  LTD. 

64  MARK  LANE,  LONDON,  E.C.S 
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SECOND-HAND  PLANT  FOR  SALE 


NOTICE 

The  prices  of 

GELOZONE 

remain  the  same,  and 
the  manufacturers  hope  to  keep  them  so. 

Announcement  of: 

Whiffen  &  Sons  Ltd. 

Carnwath  Road,  London,  S.W.  6 


l3kllU!«^TIIIAL  tillliMIIAO 

UP-TO-DATE  GRINDERS  AND  PULVERIZERS  WITH  AND 
WITHOUT  FAN  AND  CYCLONE  DELIVERY.  IN  VARIOUS 
MODELS  AND  SIZES. 
Speciality: 

MILLS  FOR  ICING  AND 
CASTOR  SUGAR. 

Our  unique  experience  covering 
over  ISO  years  is  at  your  disposal 
to  solve  any  grinding  problem. 
Write  for  descriptive  Lists. 

ZACHARIAH  PARKES  LTD. 

47  &  48  HAMPTON  STREET,  BIRMINGHAM  19 

Phone:  CEN.  6379.  Established  1779. 


DRY  VACUUM  PUMPS 

FOR  ALL  DUTIES 

Ask  for  a 
copy  of  our 
Descriptive 
Pamphlet 
No.  256 

REAVELL  &  CO.  LTD.,  IPSWICH 


EDIBUE  OIL.S  AND  FATS 

OLIVE- SALAD— FRYING— 3AKING  OILS.  WHITE,  GOLDEN  8>  NUT 
BUTTER  SHORTENINGS.  CAKE  AND  PASTRY  MARGARINES 
PUFF  PASTRY  FAT,  VEGETABLE  LARDS,  Etc. 

Wholesale  and  Retail  Trade  Supplied. 

UONDON  Oil.  CO  H  l=»0  Ft  AXIO  IM  LTD. 

161,  Camberwell  Grove,  S.E.S.  Britton  3237-8. 


UP-TO-DATE  9cod' uSe 

'Y®8« 


So/e  Manufacturers;  CALLOW  BROS..  LTD.,  BUTE  STREET.'  LIVERPOOL,  5 


VTOLKM.-VN  Hanig  Vertical  Continuous  V’ACrUM  SUGAK 
COOKER  ;  capacity  approx.  3  tons  per  nay,  comprising 
vertical  vacuum  sugar  cooker,  vacuum  pump,  sugar  pump,  copper 
receiver,  copper  syrup  reservoir,  etc.,  complete  with  ail  gauges 
and  connections,  and  in  really  excellent  condition. 

Large  Selection  of  STKAM-|ACKKTE1>  AUTOCLAVES,  all 
sizes  available,  with  or  without  agitating  gear. 

FILM  DRIER  or  LUJUID  COOLER,  with  fully-jacketed  drum 
7  ft  ins.  long  by  6  ft.  dia.  with  jacketed  film  emulsion  roller, 
with  scraper  knife  on  m.ain  drum,  complete  with  all  drive  and 
platforms  ;  belt  driven. 

Steam- Jacketed  COI’l'ER  CAR.\MEL  MLXIIRS,  by  Hrierley, 
Collier  &  Hartley,  with  high-pressure  jackets  ;  automatic  rise  anil 
tail  mixing  gear.  Large  selection  available,  with  tilting  pans 
from  27  ins.  to  32  ins. 

Cast-Iron  Steam-Jacketed  (JOI’l’ER  TAX  ;  hand  tilting,  2  ft.  bins, 
dia.  by  2  fi.  3  ins.  deep,  mounted  on  C.l.  stand,  suitable  for  80  lbs. 
pressure.  THREE  AV’.\IL.\HLE. 

Steam- Jacketed  COI’l’ER  I’AN'S  ;  comprisirg  stock  of  high 
pressure  pans  of  various  sizes,  both  tilting  and  rigid,  all  by  makers 
of  repute. 

Horizontal  Steam-Jacketed  MIXER  :  approx.  12  ft  long  by  3  ft. 
dia.,  arranged  with  stirring  gear,  driven  through  fast  ana  loose 
pulleys  through  bevel  reduction  gear. 

GEORGE  COHEN  SONS  AND  CO.  LTD. 

STANNINGLEY.  Nr.  LEEDS 

/^OCHRAN  BOILILR,  11  ft.  by  gj  ft.,  i<734,  100  lbs.  pressiue, 
nearly  new  condition.  Weir  Feed  Pump.  Hindley  Vertical 
Multitubiilar  Boiler,  loj  It.  by  gj  It..  75  lbs.  pressure,  both  Boileis 
(7il-fired,  complete  equipment. — Kimmins  \  Co.,  Lyndhurst 
Road,  Worthing. 

Double  Crushing  .Mill,  16  ins.  wide,  with  fast  and  loose 
pulleys,  complete.  No.  3  Perplex  Type  Grinder.  Also  2J 
size  Christy  Disintegrator. — Box  A96S,  tood  Manufacture.  17, 
Stratford  I’lace,  London.  W,  i. 

"  /  RIVEAU  ”  Mixer,  wood  Ixxly  with  Sifter  fitted  under,  and 
V  J receiving  drawer  for  sifted  materials. — Box  A966,  Food 
Manufacture,  17,  Stratford  Place,  London,  W.  i. 

Harrison  carter,  ltd.,  Dunstable,  have  two  ol  then 
own  Disintegrators,  taken  in  exchange  lor  new  equipment. 
All  completely  overhauled  and  in  every  respect  equal  to  new. 
Sizes,  B.  Mill  and  00. 

HIGH-PRESSURE  Jacketed  Copper  Pan.  4  ft.  diameter  by 
3  ft.  6  ins.  deep  Bottom  half  jacketed. — Thomas  Mitchell  \ 
Sons,  Ltd.,  Bolton. 

"  T  T  UNT”  Dough  Mixer  and  Sifter,  two-sack  capacity,  with 
Xl  tempering  Tank  and  connections— Box  Agby,  Food  Manu¬ 
facture,  17,  Stratford  Place,  London,  W.  i. 

IEACROFT  MACHINERY  CtJMl’ANY,  t  London  Road. 

Staines,  are  stock-holders  of  all  types  of  reconditioned 
Plant  and  Machinerj’.  Please  send  your  emiuiries,  and  write 
for  lists. 


Fo 

^  HIRE  . . ,  r 

DD  colouRINU 

1 

L.  LAMBERT  R5."."! 

COLNE  WORKS ‘UXBRIDGE  MIDDLESEX- PHONE  UXBRIDGE  •  95 
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SECOND-HAND  PLANT  FOR  SALE 


Machinery  and  Equipment  ot  all  kinds,  also  surplus  plant 
purchased.  —  Maiden,  21 1,  Royal  Liver  Building,  Liverpool. 
Telephone :  Central  1521. 

MELANGEUR,  Makers  Paul  Eranke— dia.  of  Ban,  5  ft.  7  ins.  ; 

Iron  Runnel s,  23  ins.  dia.  by  16  ins.  wide  ;  Steam  coil  heated. 
-Box  A964.  i-ood  Mtiniifactitre,  17.  Stratford  Place,  London,  W.  i. 


MELANGEUR,  Pan,  4  ft.  6  ins.  inside  dia.  ;  Graniie 
Runners,  25  by- 14  ins.,  and  6tted  with  rising  gear.  Also 
Lehmann  Melangeur,  4  It.  4  ins.  dia.  ;  Granite  bed  ;  Runners, 
23  !'>■  ins.;  Steam  heated.  —  Box  A965,  hood  Manufacture  17, 
Stratford  Place,  London.  W.  i. 

Mixing  M.ACHINE.  — Baker  IVrkins  Universal  Kneading 
and  Mixing  Machine,  half-ton  si/.e,  as  new.  Complete 
with  tilting  gear. —  Barron,  Engineers,  Gloucester. 

Morton  Whisk,  5  gallon  capacity,  w-th  variable  belt-drive. 

Also  Thomson  Two-Sack  Dough  Mixer,  automatic  tilling 
and  reverie  action. — Box  A970,  hooa  Manufacture,  17,  Stratford 
Place,  London,  W.  i. 


1  ■)  ECON 1  >ITION ED  3-speed  Cake  Machines  by  Reads.  Also 
1\,  several  Ovens.  Low  price  for  cash  or  terms  — Reads  & 
Barrons  Mixers,  Ltd.,  260,  Kilburn  Lane,  London,  W.  10. 


I  )  EERIGERATION  PLANT  (second-hand), COt,  Sarbo  make, 
1\.  15  h.p.,  includes  Compressor,  Evaporator,  Condenser  Coils, 
to  by  »  ft.  water  and  brine  cooler,  pumps,  piping,  shafting,  etc. 
l  heap.  — .Apply,  Bamber,  Broxton,  Chester. 

SELE-GENER.-\  I  ING,  Gas  (too  S.  P.)  — Car  imel  Toffee  Mixer  , 
Hounsell  E()ualising  Toffee  Plant;  B.C  H.  Caramel  Press; 
Morrison  Long  Arm  Box  Wire  Stitcher  ;  Kek  Centrifugal  Grinding 
M.achine ;  Screw  Syrup  Press;  Juice  I'ilter  Press;  Burroughs 
.Adding  Machine  ;  Baker  Eive-Steel  Roller  Refiners  ;  1,000  t.hoco- 
late  Kettles  and  i-cwt.  t’reain  IDater  ;  Reiche  Dropping  Machine. 
Anything  else  emjuire — E.  \V.  Wallbridge  (The  Reliable  English¬ 
man),  i3t),  Sefton  Street,  Southport.  .Appointments  (  Phone  542S). 


SILVERED-COIT’ER  CONCEN  1  R.ATlNt;  EVAPORATOR 
for  treating  i  to  gallons  licjiiid  per  hour,  complete  with  extrac¬ 
tion  pump, condensing  equipment,  accessories.  — A'acuiim  Refrigera¬ 
tion  Ltd.,  3»;  45.  Einsbiiry  Sijuare,  London,  E.C.  2.  ’1‘hone: 
N  .ATional  0081 . 


SIMON  Vertical  Grinding  Machine  with  12  ins.  Emery  Compo 
Stones,  also  similar  with  30  ins.  Stones. —  Box  Mjbf,  Food 
Manufacture,  17.  Stratford  Place.  London,  W.i. 


Sorensen  bakery  equipment,  ltd.,  254.  Stretford 

Road,  Manchester,  15,  will  gladly  quote  you  for  all  types  of 
new  and  reconditioned  machines,  ovens,  etc. 


BUSINESS  OPPORTUNITIES 


CAPITAL. — Bank  Ofhcial  (retired),  having  procured  £2.000  to 
£40,000  for  many  Companies,  proofs  available,  has  Clients 
with  £'2,000  to  £5,000  each  wanting  Directorships.  —  Write 
Box  142  at  I lorncastle's,  103,  Cheapside  E  C. 2. 

SUB-CONTRACT  for  work  of  national  importance  required  by 
manufacturers  of  nationally  distributed  products.  Recently 
extendeil  modern  premises  in  north-western  reception  area,  with 
adeijuate  accommodation  (or  further  expansion  h!xcellent  rail 
and  transport  f.acilities.  Sufficient  organisation  with  laboratory, 
qualified  technical  staff  and  ample  labour.  All  correspondence 
will  be  confidential,  and  in  the  first  instance  contr.actors  are  askeil 
to  indicate  the  type  of  product  required  to  Messrs  h  .  J.  Thairlwall 
and  Co.,  Solicitors,  A’erulam  Buililing,  Ciray's  Inn,W.lL  1,  marking 
envelo)ie  ”  ('ontract.” 


TUFNOL 

Rtgd.  Tredt  Mark. 

THE  MATERIAL  OF  UNLIMITED  USES 

EI.I.ISDN  INSUI.. ATKINS  i/lD.,  l‘KkKV  ll.AKR,  III  K  M  INC.H  AM  22 


The  “Alite” 

COMPRESSION 

FILLER 

For  Pastes,  Powders, 
Mincemeat,  etc. 

Fills  exact  quantities  into  tins, 
cartons,  bags,  etc.  Any  degree 
of  compression  of  a  powder 
may  be  obtained. 

The  “Alite” 

MIXER 

High  Output  at  Low  Cost. 

It’s  in  your  own  interests  to  investigate  the 
Alite  efficiency  methods  ...  by  means  of  a 
demonstration  with  your  own  product! 

THE  ALITE  PATENT  MACHINE  CO.  LTD. 

12  HOLLOWAY  ROAD,  LONDON.  N.7 

Telephone  :  North  2334 


“SCOT  HIGH-SPEED 

Cutting,  Mixing.  Mincing  and  Filling  Machines 

For  MEAT  and  PASTE.  JAM  and 
PRESERVE  MANUFACTURERS 


No  50  ••  SCOT  ’•  SAFETY  CUTTING  &  MIXING  MACHINE 

STAINLESS  STEEL  SHAFTS  AND  KNIVES 

CATALOGUE  ON  REQUEST 

Sole  Manufacturers : 

MACNAUGHTON  &  WATSON  LTD. 
ENGINEERS  GLASGOW,  S.E. 


FOOD  MANUFACTURE 


January  5,  1940 


SECOND-HAND  PLANT  WANTED 

T  1  f  ANTI'H).  a  Second-hand  Zeiss  or  Abbe  Kefractometer. — 
\  \  Send  particulars  to  lk)x  A59S,  Food  M anuj^utute  nVcJi/)',  17, 
Stratford  I’lace,  London,  \V.  i. 

A  1'^  ANTED,  M  \('Ak(JNl  Extruders  and  Drying  Ovens,  new 
\  \  or  second-hand.  —  Wembley  I’ackinj;  Co..  Ltd  .  Exhibition 
Grounds,  Wembley. 

\  A  \NTE1>,  Marconi  Press,  new  or  second-hand  I'urnish 
\  \  full  particulars  to  Box  A^gij,  Fojil  Maiiujactute  Wethiy,  17, 
Stratford  i’lace.  London.  W.  1. 

A  A  ■'.ANTED,  Rotary  Dryer  for  drying  Bread  and  Biscuit  Husk. 
\  \  Stale  price,  make,  size,  condition,  output  and  all  particulars 
to  Box  B76.  Food  Manufjcture,  17,  Stratford  Place,  London,  W.  i. 

A  'I  ■'ANTED,  Retort.  Give  full  details  and  price.  —  Box  B91, 
\  \  Food  Manufiuture,  17.  Stratford  Place.  London,  W.  i. 

A  ■%  TANTEI>.  Second  hand  .Alfa-Laval  or  Sharpies  Separators. — 
\  \  Write,  giving  full  particulars,  to  Box  A604,  Food  Manufaclure, 
17,  Stratford  F^lace, I^tndon.  W.  i. 

WANTED,  200  to  300  lbs.  capacity  Gariiner  Sifter  and 
Mixer.  —  Box  A97i,  Food  Manufacture,  17,  Stratford  Place, 
London.  W.  i. 


CONSULTANTS 

F'OOD  CONSULTANT. — Experienced  in  food  manufacture 
and  lalKiratory  control.  Salad  cream,  mayonnaise  and  allied 
products,  pickles  and  sauces,  jam  and  marmalade,  pectin  ex¬ 
traction.  fruit  drinks,  processed  cheese  and  fruit  canning. — 
Apply  Box  B73.  Food  Manufacture,  17,  Stratford  Place,  London, 

w.  r 


PATENTS  AND  TRADE  MARKS 

I  '  INGS  PATENT  AGENCY  LTD,  (B.  T.  King,  A. I  Mech  E., 
1^  Patent  Agent),  146a,  Queen  Victoria  Street,  London,  E.C.  4. 
Phone:  City  6161.  Advice,  Handbook,  and  Consultation  free 


PATENTS  AND  TRADE  MARKS.— Any  readers 
requiring  information  and  advice  respecting 
Patents,  Trade  Marks,  or  Designs,  should  apply  to 
Rayner  &  Co.,  Patent  Agents,  of  Bank  Chamliers, 
20,  Southampton  Buildings,  Chancery  Lane.  W.C.  2, 
who  will  give  free  advice  to  readers  mentioning 
Food  Manufacture.” 


PATENTS  for  Inventions:  A  concise  Guide  for  Inventors  and 
Patentees,  by  Reginald  iladdan,  F.C.  I.P..A  too  pages.  15 
separate  chapters,  3s.  6tl.— Order  from  Industrial  Book  l>epartment. 
Food  Manufacture,  17,  Stratford  Place,  London,  W.  i. 

'■T''HE  owners  of  British  Patent  No  437, 6S3,  relating  to 
“  Improvement  in  Pectin  and  its  Manufacture."  are  desirous 
of  entering  into  negotiations  with  one  or  more  firms  in  (ireat 
Britain  for  the  purpose  of  exploiting  the  invention  either  by  sale 
of  the  Patent  l<ights  or  by  the  grant  of  Licences  on  reasonable 
terms. — Interested  parties  who  desire  further  particulars  should 
apply  to  Albert  L.  .Mond  \  Thiemann,  14  to  iS,  Holborn, 
I^ndon,  E.C.  i. 

''I''RA1>E  .MARKS  and  their  Protection  under  the  Trade  Marks 
X  Act,  1938.  with  notes  on  protection  abroail  by  Reginald 
Haddan,  I'.C.I.P.A.  128  pages.  7  concise  chapters,  nature  owner¬ 

ship.  registration  appeals,  assignments,  etc.,  remedies,  provisions, 
protection.  Index  5s. — Order  from  Food  Manufacture,  17,  Stratford 
Place,  London.  W.  i. 


SITUATIONS  WANTED 

H. AKER'S  SUNDRIES.— Protluction  Manager  desires  change. 

Expert  knowledge,  practical,  technical  No  objection  to 
small  Company,  if  progressive,  at  home  or  abroad. — Box  B97, 
Food  Manufacture,  17,  Stratford  Place.  London,  W.  i. 

CANNED  Food  Exiiert.  Soups,  Fish.  Fruits,  etc..  Preparation. 

processing,  factory  and  laboratory  control. — Box  893,  Food 
Manufacture,  17,  Stratford  Place,  London,  W.  i. 

Factory  and  production  Manager,  with  sound  organising 
ability.  Has  a  complete  knowledge  of  many  food  processes 
with  research  and  bacteriological  experience.  Strict  disciplinarian. 
Seeks  engagement  owing  to  hostilities  Last  appointment  16 
years’  prominent  concern.  —  F.  W.  Bryant,  ii.  Cavendish  Close, 
Bournemouth. 

Meat  PRESERV.VTION  :  Ham  canning;  t'ooked  meats; 

Smalls;  Offals;  Slaughtery  ;  bacon  curing  ;  By-products; 
Casings  ;  all  kindred  manufactures ;  Staff  engagement  and  training 
(both  sexes)  ;  Plant  layout  ;  Routine  planning  ;  Mechanical 
flair ;  Accurate,  profitable  production  control  ;  Theory-into- 
practice  ;  Ideas;  Results;  Wide  and  substantial  experience 
offered  for  executive  position  of  scope  and  progressive  develop¬ 
ment —  Box  B95,  Food  Manufacture,  17.  Stratford  Place,  London. 
W.  I 

1  \  'ORKING  FOREMAN,  practical  experience  in  jams,  peels 
\  \  and  glace  cherries,  mincemeat. — Apply  .Apps,  7.  South 
Avenue,  Chingford,  Essex. 


INVESTIGATE  THE  USES  OF 


The  Pioneer  Edible  80VA  FLOUR 

Manufactured  by 

SOYA  FOODS,  LTD.,  RICKMANSWORTH 


DUKERON  ENAMEL 

First  in  the  Field 


See  oar  UrtEr 

AOBOODCEBEDt  lOf 

torthtr  4EtAilE 


Tht  orifinal  ind  itiil  tht  btsc  lining 
for  all  containort  and  plane  used  in  the 
FOOD  A  ■EVERAOC  INDUSTRtCS 
MURPHY  A  SON  LTD..  WRMtlismpslMi.  Htrtfprdtkirt 

icUpkont:  \y H t.alkampsUdUl  21lil 

Tele^rtdms :  iHitujrmi,  Wks  UkumpUixl 


CHOCOLATE  COUVERTURES 

••MAVIS”  CAKE  COVERING  CHOCOLATE 
CHOCOLATE  VERMICELLI  &  GRANULES 

A  SPECIALITY 

THE  BRITISH  COUVERTURE  CO.,  LTD. 
4,  Rangoon  Street,  E.C.  3 


sRiTANNu  ‘Sr 

CA  RDBOARD 

BOXES 

SPECIALISTS  IN  MODERN  CARTONS  AND 
DISPLAY  BOXES 


BRITANNIA  FOLDING  BOX  CO.  LTD. 

DACE  ROAD,  OLD  FORD,  LONDON,  E.  3 


ESSENCES  •  ESSENTIAL  OILS 

FLAVOURINGS  I 

FRUIT  SYRUPS  •  GELATINES 
OLIVE  OIL 

C.  W.  FIELD  LTD.  =- 

92.  WOOD  STREET,  LIVERPOOL.  I 

Telephone  ;  Royal  41 10  (3  lines) 

5,  Great  Jam.t  Street  I,  Crow  Street 

Bedford  Row,  London,  W.C.  I  Dublin 

Telephone  :  Holbo'n  8251  Telephone  21162 


m 
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W’e  want  to  tell  our  many  triencls  in  the  Food 
Industry  that  the  price  of  Spirax  Steam  Traps 
and  Strainers  has  not  been  increased. 

The  knowledge  that  correct  steam  trapping  really 
does  result  in  fuel  economy  has  led  to  such  an 
increased  production  of  Spirax  products  that  we 
have  so  far  been  able  to  swallow  higher  labour 


and  material  costs,  war  risk  insurances  and  so  on. 
Unfortunately  we  can’t  hold  this  position  very 
much  longer,  so  if  you  possibly  can  foresee 
your  requirements  it  might  he  as  well  to  purchase 
soon. 

Having  built  a  new  Works  to  cope  with  this 
demand  we  can  give  good  deliveries. 


SPIRAX  MANUFACTURING  CO.  LTD. 

CHELTENHAM,  GLOS. 

Telephone:  Cheltenham  5175.  Telegrams:  Spirax,  Cheltenham 
LONDON  OFFICE:  28  VICTORIA  STREET,  S.w.  I  Telephone  :  Abbey  6101 


FOOD  MANUFACTURE 
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THE  DRAYTON  REGULAT0R:&  INSTRUMENT  CO.  LTD. 
WEST  DRAYTON  MIDDLESEX 


As  a  preliminary  we  suggest  a  check  on 
some  of  your  heavier  heat  consuming  plant 
by  means  of  a  Drayton  recorder.  The  data 
obtained  frequently  brings  opportunities 
for  economy  and  improvement  into  focus 
that  would  not  otherwise  be  apparent. 


The  Dravtcn  range  oi  such  equipment  is 
singularly  comprehensive.  From  it  may  be 
selected  suitable  instruments  to  meet  in¬ 
dividual  requirements.  Our  catalogue  of 
heat  economy  instruments  will  be  sent  to 
you  on  request. 


The  enemy  in  industry  is  weste — waste  ol 
materials,  waste  oi  time,  waste  of  man¬ 
power.  waste  of  production  cost,  and  waste 
cf  opportunity. 


The  most  deadly  form  of  waste  is  the  small, 
continuous  loss  that  is  not  obvious  until  a 
running  check  is  made  over  weeks  or 
months,  such  as  can  easily  and  inexpensively 
be  made  in  the  case  of  heat  processing  by 
using  automatic  temperature  or  pressure  regu¬ 
lators  or  recorders. 


